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1.0 INTRODUCTION

One of the program objectives of the 1983 Federal Aviation Administration
(FAA) noise measurement/flight test program was to further explore the
helicopter noise certification process and learn from practical
application Qf existent standards.

This report provides EPNL values derived from a flight test program which
used the basic helicopter noise certification testing, reduction and
analysis procedures of the International Civil Aviation Organization
(ICAO), Annex 16, as amended at the seventh meeting of the ICAC Committee
on Aircraft Noise (CAN/7) along with many of the proposed refinements of
the recent Working Group (WG) II report from the October 1985 meeting in
Ottawa. The WG II recommendations will be considered at the first meeting
of Committee on Aviation Environmental Protection (CAEP) in Montreal in
June 1986. The detailed procedures used in this report are described in
section 5 and 6. The levels have been developed through a rigorous
process and represent the specified conditionms.

The helicopters addressed in this report include the Hughes 500 D/E
(Hughes is now a subsidiary of McDonnell Douglas Corporation), the
Aerospatiale AS 350D (AStar), the Aerospatiale AS 355F (TwinStar), the
Aerospatiale SA 365N (Dauphin), the Bell 222 (Twin Jet), the Boeing Vertol
234/CH 47-D, and the Sikorsky S-76A.

This document is a companion report to a series of seven previously
published reports (known as the "Rainbow" reports) which describe the
acoustical characteristics of the helicopters and provide analyses and
discussions addressing topics ranging from acoustical propagation to the
environmental impact of helicopter noise.

The helicopter noise measurement flight test program for the seven
helicopters was conducted by the FAA at Dulies International Airport
during the summer of 1983. Acoustical, trajectory, and meteorological
data were collected during these controlled tests. All of the tests were
conducted by the FAA in cooperation with the helicopter manufacturers and
were supported by a number of other Federal agencies.

The test program was designed to address a series of objectives including:
1) the acquisition of acoustical data for use in heliport envirommental
impact analyses, 2) the documentation of directivity characteristics for
static operation of helicopters, 3) the establishment of ground-to-ground
acoustical propagation relationships for helicopters, 4) the determination
of noise event duration influences on energy dose acoustical metrics, 5)
the examination of the differences between noise measured by surface
microphones and microphones mounted at a height of four feet (1.2 meters),
and 6) the documentation of noise levels acquired using international
helicopter noise certification test procedures. This report specifically
addresses the last objective,



For further information consult the previously published "Rainbow"
reports (Ref. 1 through Ref. 7). Also, Appendix J of this document
contains errata for those seven reports.



2.0 TEST HELICOPTERS

Table 2.0-1 on pages 4,5, and 6 provides a listing of the helicopters
examined in this report along with important reference characteristics.
One might note that Appendix H contains the same table using units of
knots/pounds/feet/seconds and degrees in Fahrenheit.
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3.0 HELICOPTER NOISE CERTIFICATION DEVELOPMENT: BACKGROUND &
REFERENCE CONDITIONS

3.1  BACKGROUND

This section reviews the evolution of international and domestic
helicopter noise certification standards. An enormous amount of effort on
the part of government and industry has led to the current ICAO0 noise
standard, which is essentially an "umbrella” standard established
primarily to insure that future helicopter designs are not substantially
noisier than older models which easily meet this standard. The following
list identifies the "highlights" in the seventeen year process leading to
the recent publication of proposed U.S. helicopter noise standards.

1. January 1969 - FAA conference on Short Takeoff and Landing (STOL)
Transport Aircraft Certification which included helicopters

2. November - December 1969 - ICAO Special Meeting on Aircraft Noise in
Vicinity of Aerodromes - Annex 16 drafted

3. November 1971 - 2nd ICAO meeting (CAN/2) on airport noise that
established working group on V/STOL (V - vertical, STOL - Short Takeoff
and Landing) aircraft

4. March 1973 - 3rd ICAO meeting (CAN/3) including studies on V/STOL
standards

5. December 1973 -~ FAA Advance Notice of Proposed Rulemaking (ANPRM),
(Notice No. 73-32; 38 FR 35487): Helicopter Noise Standards

6. January - February 1975 - 4th ICAO meeting (CAN/4) STOL recommendations
for alrports noise standards

7. November 1976 -~ 5th ICAO meeting (CAN/5), continuation of studies of
V/STOL aircraft standards

8. May - June 1979 - 6th ICAO meeting (CAN/6), specific recommendations
for standards for helicopters proposed to ICAO Anmex 16

9. July 1979 - United States, FAA Issued Notice of Proposed Rulemaking
79-13, Helicopter Noise Standards

10. November 1981 - Withdrawal of FAA Notice of Proposed Rulemaking 79-13,
Helicopter Noise Standards

11. May 1983 - 7th ICAO meeting (CAN/7), specific recommendations to alter
noise standards for helicopters to relax stringency due to economic
effects

12. October 1985 -~ ICAO Working Group II, Helicopter Noise Measurement
Repeatability Program recommendations



13. November 1985 - ICAO Helicopter Noise Limits effectivity date

14, March 1986 - FAA issued Notice of Proposed Rulemaking 86-3, Helicopter
Noise Standards



3.2 DEFINITION OF REFERENCE CONDITIONS

In order to assure an equitable, consistent, and repeatable noise level
evaluation process, reference testing conditions have been established.
Each parameter defined as a reference parameter would contribute to
variability in data if that parameter were not constrained. The data
adjustment process described in Sections 5 and 6 below involve, in each
case, adjustments from test environmental or operational conditions to
reference conditions. The reference conditions established for each
helicopter are summarized in Table 2.0-1.

3.3 PRE-PUBLICATION COMMENTS FROM MANUFACTURERS

All the manufacturers of the tested helicopters were given the opportunity
to comment on the first (advance) draft of this report in order that they
might evaluate the reported noise levels and comment on other aspects of
the report.

It is interesting, distressing and instructive to note the difficulties in
identifying reference operational parameters. All reference parameters
utilized in the original Rainbow (1983) noise measurement flight tests
were provided by manufacuters representatives. As seen below, upon review
several years later, different manufacturers' representatives have in all
earnestness provided slightly different values. This occurrence has not
been uncommon in the pre-certification learning process. Responding to
this "problem in specificity", members of the international helicopter
noise certification community have joined in efforts to define more
rigorously reference parameters in the current ICAO-CAEP, Working Group
(WG) II, Helicopter Noise Measurement Repeatability Program (HNMRP).

Comments received from the manufacturers of the test helicopters and the

estimated effects of changed parameters are sumarized in the following
paragraphs:

McDonnell Douglas Helicopter Company 500 D/E (formerly Hughes 500 D/E)

In the case of the Hughes 500 D/E, the manufacturer identified a slightly
different value for Vy (the speed for the best rate of climb) and the
value for BRC (the best rate of climb):

1983 values: Vy = 31,92 m/s, BRC = 9.65 m/s, Ref. Alt. = 178.61 m
1986 values: Vy = 32,93 m/s, BRC = 9,52 m/s, Ref. Alt. = 164.3 m

The lower altitude associated with the 1986 information would increase the
EPNL by approximately 0.5 decibels.

Hughes also specified a different value of Vh, identifying 122.4 knots as
opposed to 125 knots. This minor difference results in a difference in

advancing Mach number from 0.7986 to 0.7952. 1In the case of the 500 D/E,
the PNLTm vs. advancing Mach function is rather shallow and indeterminate



at the centerline site for the acquired test data. Therefore one would
not expect much difference in the three microphone average noise level.

The lack of PNLTm dependency on advancing Mach number at the center site
for the 500 D/E remains an area for further investigation.

In any event these comments further emphasize the need to tie the
reference airspeed to an unambiguous value as recommended in the Ottawa
ICAO WG II report (Reference 4).

Aerospatiale Dauphin

In a March 5 telecopieur (facsimile) Aerospatiale (Marignane, France)
provided data which permitted the estimation of sideline-right noise
levels on the approach operation. (Equipment malfunction resulted in the
loss of FAA/TSC recorder data at that site.) Utilizing the Aerospatiale
data along with data from the French Service Technique de la Navigation
Aerienne (STNA), it was determined that the average difference in
left-side to right-side noise levels from four test programs was 2.82
decibels as seen in Table 3.3-1. Using these manufacturer furnished
data, right-side levels were estimated in Table 3.3-1 and used in
computing the three microphone average EPNL.

Aerospatiale (Marignane) identified reference level flyover conditioms as:

Vh = 154 knots

RPM = 362

Weight = 3850 Kg
Temperature = 15 degrees C

Using ICAO Annex 16 provisions allowing establishment of the reference
speed as .45 Vh plus 65 knots one arrives at a reference speed of 134.3
knots (69.09 m/s).

This is in contrast to the 135 knot airspeed used in this report as a
reference value.

A more significant difference is the rotor speed which Aerospatiale
(Marignane) identified as 362 RPM in contrast to the previously provided
value of 365 (Aerospatiale, Grand Prarie Texas).

The result of these differences is a 0.8675 advancing Mach number rather
than the 0.8748 advancing Mach number used in this report.

This difference in Mach value would lower EPNL values by approximately 0.6
dB according to Aerospatiale data. Data acquired in the 1983 FAA program
indicates approximately a 0.4 dB difference associated with this
difference in Mach number.
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TABLE 3,3-1

LEFT SIDE / RIGHT SIDE EPNdB ANALYSIS: SA 365N DAUPHIN

EPNdB EPNdB  EPNdB 3 MIC

TEST LEFT CENTER RIGHT AVERAGE L -R C-1L C -R
N.5100 ~91.00 96.40 90.40 92.60 0.60 5.40 6.00
N1.6011 93.00 94.50 90.10 92.53 2.90 1.50 4.40
G.6009 92.50 95.50 88.80 92,27 3.70 3.00 6.70
N.6015 93.50 93.40 89.40 92.10 4,10 -0.10 4.00
AVERAGE 92.50 94,95 89.68 92.38 2.82 2.45 5.28
N.FAA EPNdB 95.50 95.90 NA NA NA 0.40 NA

REFERENCE TELEX/TELECOPIEUR 5-MAR-86, FROM H. J. MARZE, AEROSPATIALE
ANALYSIS DATE: 7-MAR-86

Aerospatiale provided the following summary/comparison table (in a March
14 telecopieur/facsimile message) showing noise levels from one of their
test programs along with Dauphin data contained in this report (right-side
approach adjusted per procedure described above).

TABLE 3,3-2

Aerospatiale Summary EPNL Data
(telecopieur March 14, 1986)

Left Center Right Avg Data

Approach FAA 95.54 95.86 92.21 94.70 +2,07
AS 90.99 96.42 90.35 92.63

Level FAA 91.90 90.43 90.26 91.01 +0.08
Flyover AS 90.90 91.66 90.24 90.93

Takeoff FAA 93.83 96.38 87.78 92.67 +1.36
AS 97.70 94.03 87.20 91.31

The differences shown in the right column demonstrate excellent agreement
for level flyover, a 1.36 dB difference for takeoff and a 2.07 dB
difference on approach. Comparisons with the full results from the other
test programs (see Table 3.3-1) were not possible. Differences in the
reported levels have been analyzed in detailed comments submitted to the
FAA by Aerospatiale.

Aerospatile identifies several differences between French program analysis
procedures and those employed in the FAA programs, specifically: analyzer
dynamic response, treatment of ambient noise, bandsharing of tones, mass
change corrections, and correction procedures. French data have been

11



adjusted using sensitivity curves, while correction algorithms have been
used with FAA data. The French program has used continuous tracking while
the FAA program has employed three "enhanced” photo-altitude systems with
Doppler "Time Overhead" (TOH) flight path synchronization.

Aerospatiale notes that level flyover data in this report is adjusted to a
15 degree C reference value while their test data was adjusted to 25
degree C. Other differences such as rotor speed and IAS result in a net
change in Mach number which translates to a 0.5 to 1.5 dB difference in
EPNL, depending on values employed.

Wind influences aloft in the FAA test (wind at altitude unidentified in
French program) were mentioned as factors possibly influencing source
emission characteristics.

In the FAA test approach operation cross winds from the left at 5 to 8
knots were identified as likely factors in elevated left side noise levels
seen in only one of four French measurement programs.

It was noted that takeoff performance for the Dauphin in the FAA test was
below the anticipated reference although the 25% deviation was within the
allowable ICAO adjustment window.

Although high humidity was cited as a possible source of differences for
level flyover the influence is not considered to be significant because
atmospheric attenuation at controlling frequencies is independent of
humidity above approximately 60Z RH. Further as FAA microphones are
electret type, there is no problem of arcing which is typical at high
humidity for condenser microphones.

The reader may refer to detailed test descriptions in each of the separate
Rainbow reports for further information useful in comparing Rainbow data
with other program data.

The authors of this document wish to thank Aerospatiale for their thorough

and insightful examination of the noise levels in this document within the
context of FAA-EE-84-2 and their own measurement experience.

OTHER COMMENTS

Telephone comments received from other manufacturers (Boeing Vertol,
Sikorsky and Bell) involved requests for:

~elaboration on topics related to data acquisition
—-elaboration on specific data adjustment and testing procedures

These requests have been addressed.

12



4.0 DATA ACQUISITION

This section describes the noise measurement flight test program data
acquisition systems.

4,1  MEASUREMENT FACILITY

The noise-measurement flight-test site was adjacent to the approach end of
Runway 12 at Dulles International Airport. This location was chosen
because of the low ambient noise level, positive air traffic control,
security, and availability of emergency equipment.

The test area was nominally flat, with a ground cover of short, clipped
grass, approximately 1800 feet by 2200 feet, and was bordered on the
north, south, and west by woods.

Runway 12/30 was closed during the test so that interference from other
aviation activity would be minimal. Airport traffic continued to operate
on runways approximately two and three miles east of the test site.

4,2 MICROPHONE LOCATIONS

Figure 4.2-1 is a diagram of the test site detailing the location of the
eight microphone locations which made up the two measurement arrays. One
array was used for flight operations, the other for static operationms.

The microphone array for flight operations consisted of two sideline
sites, numbered 2 and 3 in Figure 4.2-1, and three centerline sites,
numbered 5, 1, and 4, located directly below the flight path of the
helicopter. The north sideline site, numbered 3, was located in a lightly
wooded area and was offset 46 feet to the west to provide sufficient
clearance from surrounding trees and bushes. The ICAO helicopter noise
certification array consisted of sites 1, 2, and 3. Adjustments were made
to the site 3 data accounting for the offset.

4.3 FLIGHT PATH MARKERS AND THE APPROACH GUIDANCE SYSTEM

The takeoff rotation point was defined by markers which were constructed
of squares of plywood painted bright yellow with a black "X" in the
center. The takeoff rotation point was located 1640 feet (500m) from the
center-line center microphone location. Four portable battery-powered
spotlights were situated at various locations to assist pilots in
maintaining a proper flight path over the centerline microphone array.

Approach guidance was provided to the pilots by means of a Visual Approach
Slope Indicator (VASI) and through verbal commands from an observer using
a balloon~tracking theodolite. Both methods assisted the helicopter
pilots in adhering to the centerline microphone array and in maintaining
the proper approach path.

The VASI system used during the tests was a three-light arrangement giving
vertical displacement information within +/- 0.5 degrees of the reference
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FIGURE 4.2-1

Noise Measurement and Photo Site Schematic
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approach slope. The pilot observed a green 1light if the helicopter was
within 0.5 degrees of the approach slope, red if below the approach slope,
and white if above the approach slope.

The theodolite system, used in conjunction with the VASI, provided
accurate approach guidance to the pilot. A brief time lag existed between
the instant the theodolite observer perceived deviation, transmitted a
command, and the pilot made the correction. The .theodolite crew, however,
was generally able to alert the pilot of approach path deviations (slope
and lateral displacement) before the helicopter exceeded the limits of the
one degree green light span of the VASI. Thus, the helicopter only
occasionally and temporarily deviated more than 0.5 degrees from the
reference approach path.

4.4 PHOTO-ALTITUDE DETERMINATION SYSTEM

The helicopter altitude over a given microphone during a given event was
determined by the photographic technique described in the Society of
Automotive Engineers AIR-902 (Ref. 9). This technique involves
photographing an aircraft during a flyover event and proportionally
scaling the resulting image with the known dimensions of the aircraft.

The camera is initially calibrated by photographing a test object of known
size, from a known distance. Measuring the resulting image enables
calculation of the effective focal length from the proportional
relationship:

(Image Length/Object Length) = (Effective Focal Length/Object Distance)

This relationship is used to calculate the distance from the microphone to
the aircraft. Effective focal length is determined during camera
calibration. Object length is determined from the physical dimensions of
the aircraft and the image size is measured on the photograph. These
measurements lead to the calculation of object distance or slant distance
from camera (or microphone) to the aircraft. The concept applies
similarly to measuring an image on a print, or measuring a projected image
from a slide.

The SAE-902 technique implemented during the 1983 helicopter tests
utilized three 35mm single lens reflex (SLR) cameras using slide film. A
camera was positioned 100 feet from each of the centerline microphone
locations. Lenses with different focal lengths, each individually
calibrated, were used in photographing helicopters at differing altitudes
in order to more fully "fill the frame" and reduce image measurement
error.

The photographer was aided in estimating when the helicopter was directly
overhead by means of a photo-overhead positioning system (POPS). The POP
system consisted of two parallel (to the ground) wires in a vertical plane
orthogonal to the flight path. The photographer, lying beneath the POP
system, initially positioned the camera to coincide with the vertical
plane of the two guide wires. The photographer tracked the approaching
helicopter in the viewfinder and tripped the shutter when the helicopter
crossed the superimposed wires.
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A scale graduated in 1/32 inch increments was used to measure the
projected image. This scaling resolution translated to an error in
altitude of less than one percent. Other errors may be introduced by the
orientation of the helicopter, off-center images and focal-plane shutter
distortion. As the helicopters were not turning during the test runs, the
helicopter dimension (horizontal stablizer or skids) measured was well
within 10 degrees of perpendicular to the line of sight. A 10 degree
offset would introduce a range error of 1.5% . Possible errors due to
off-center images and focal-plane shutter distortion were essentually
eliminated as the photographers were professionals who centered the image
and tracked the target so that its image in the camera was stationary.
Although SAE AIR-902 states that any system used by a ground observer to
determine minimum aircraft distance should have an accuracy of less than
12%, (equivalent to 1 dB error on AL, or 0.64 dB in EPNL), the maximum
error in the photoscaling technique utilized for these controlled tests to
determine aircraft distance is closer to +/-5%, which translates to less
than 0.3 dB error in corrected EPNL data. Photo-scaling techniques have
been used for years and are approved by the FAA and certificating
authorities around the world for aircraft noise certification.

4.5 DOPPLER-SHIFT POSITON DETERMINATION TECHNIQUE

Procedures to adjust aircraft nolse level data for differences between the
test and reference aircraft position and meteorological data require
synchronization of the measured noise data with aircraft position data.

Aircraft position data synchronized with portable time code generators to

the acoustic data were obtained using a procedure developed to extract the
"rime at overhead" (TOH) from the acoustic 1/3-octave sound pressure level
data itself. The TOH, thus obtained, was then used with the photographic

altitude data and the cockpit speed and climb/descent angle information to
calculate the average flight path synchronized to the noise data.

The procedure developed to obtain TOH depends upon the spectral
irregularities of the measured noise data resulting from ground
reflections. The direct wave of the noise data from the aircraft to the
microphone receiver instantaneously adds with the reflected wave from the
ground surface, causing a constructive and destructive interference
pattern. The nature and frequency of the interference depends upon the
geometric relationship between the microphone height and the direct and
reflected path lengths. Since the aircraft is moving relative to the
microphone position, the geometric relationship is constantly changing and
produces a "Doppler-like" frequency shift in the destructive interference
pattern as the aircraft approaches and then moves on past the microphone
measuring ‘station. Unlike a true Doppler frequency shift (1.e., the
observed frequency changing from higher to lower frequencies as the source
approaches the receiver and then continues to decrease in value as the
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source moves away form the receiver) the destructive interference
frequency, while also shifting from higher to lower frequencies as the
aircraft approaches the receiver from down-track, goes through a minimum
frequency at the overhead point then reverses direction and shifts back to
higher frequencies as the aircraft moves up-track from the receiver. With
a knowledge of the speed of the aircraft, its climb/descent angle and its
altitude at the overhead point, the destructive interference frequency can
be calculated at thé overhead point and at points projected up and down
the flight path.

A computer program was prepared to inspect each 1/2 second linear noise
data record of an aircraft fly-by and compare levels in adjacent
1/3-octave frequency bands searching out possible destructive interference
"nulls" in the spectral sound pressure level data. A plot of "nulls" vs
1/3-octave frequency band and time is shown in Figure 4.5-1 for a typical
helicopter level fly-by. The asterisks (*) indicate the frequency bands
where a "null" was found in each spectral record.

Time at overhead from the above method compares within Plus or minus 0.5
seconds with TOH obtained using phototheodolite tracking data. This
translates to an error of less than 0.5 EPNdB in corrected sound level for
the case shown in Figure 4.5-1,

For the case shown in Figure 4.5-1, the minimum destructive interference
frequency is calculated to be 69.62 Hz at overhead. Note in Figure 4.5-1
the highlighted Doppler-like destructive interference null pattern with a
minimum frequency plateau at band 18 (56.2-70.8 Hz). Since the case
presented is a level flyover, the destructive interference "null" pattern
can be shown to be symmetrical about the overhead point, thus the aircraft
was at overhead at the point indicated in Figure 4.5-1 (the midpoint of
the minimum frequency plateau of the destructive interference null
pattern). Taking into account sound propagation time and the time at the
midpoint of the measured 1/2 second data record, the aircraft overhead
time (TOH) 1is computed. Approach and takeoff data events produce a skewed
null pattern. With a knowledge of aircraft speed and climb/descent angle,
the offset of the overhead point within the minimum frequency plateau of
the null pattern is easily calculated.

It is to be noted that not all "null" patterns are as "clean" as shown in
Figure 4.5-1 and require some operator judgements to ensure proper
selection of the minimum frequency distructive interference plateau,

4.6  COCKPIT PHOTO DATA

The helicopters' speed, altitude, and torque were documented for each run
in photographs of the cockpit instrument panel. The photographs were
taken with a 35mm SLR camera using an 85mm lens and high speed slide
film. The photos were taken when the aircraft was approximately over the
center-line center microphone location and represent a typical moment
during a particular test event. This data acquisition system was
augmented by an experienced cockpit observer who provided additional
written documentation of the operational parameters.
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FIGURE 4.5-1
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4.7  UPPER-AIR METEOROLOGICAL DATA

The National Weather Service (NWS) at Sterling, Virginia provided upper
air meteorological data obtained from balloon-borne radiosondes. These
data consisted of pressure, temperature, relative humidity, wind
direction, and wind speed at 100 foot intervals from the ground.

4.8  SURFACE METEOROLOGICAL DATA

The National Weather Service (NWS) at Dulles International Airport
provided temperature, windspeed, and wind direction. Data were collected
every 15 minutes at a location approximately 2.5 miles from the test site.
This information was used in implementing corrections and adjustments to
data. Meteorological data are provided for each separate helicopter test
program in the respective report (references 1-7).
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5.0 RECORDING AND PRE-PROCESSING OF ACOUSTICAL DATA

The data analysis and reduction procedures used in this report are
identified below and in Chapter 6.

The data acquisition, reduction and adjustment procedures represent the
basic ICAO CAN/7 approach with the incorporation of some of the
recommendations of WG II to the first meeting of CAEP scheduled for June
1986 in Montreal.

The source noise corrections mandated in CAN/7 have been implemented using
the refined procedures specified in Ottawa recommendations to CAEP/1 (see
section 6.3).

The airspeed used in each test as the reference airspeed was in accordance
with the less rigorous definition of CAN/7 which specified airspeeds not
actually identified in airworthiness certification. A more specific
reference airspeed has been recommended in the Ottawa WG II report.

The ICAO Annex 16 (CAN/7) No Correction Window, Appendix 4, Section 9.1
a-e has not been employed in any instance. The limitations on correction
values specified in Annex 16 (CAN/7 Chapter 8.7) have not been observed.
All data have been adjusted as necessary to reference conditions.

The takeoff reference path has been established in each case in accordance
with the recommendations of the Ottawa Working Group II, shown below,
except that minimum specification engine performance was not required at
the time of the tests (1983). 1In the case of US built helicopters the
mimimum specification performance is the same as the performance used in
the Rainbow program.

Recommended change of ICAO WG II (Ottawa 1985) to ICAO Annex 16
Chapter 8.6.2.1.f

the reference takeoff path is defined as a straight line segment
inclined from the starting point (500 meters prior to the center
microphone located 20 meters above ground level) at an angle
defined by BRC and Vy for minimum specification engine performance.

All reference performance data requested from the manufacturers were for
sea level pressure, 59 degrees F conditionms.

Reference data were provided by the manufacturers. In future test
programs (in accordance with the Ottawa recommendations) it is anticipated
that minimum specification engine performance parameters will be used.
Also, takeoff performance will be indexed to 25 degrees C while level
flyover performance will continue to be indexed to 15 degrees C.
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5.1 MAGNETIC RECORDING SYSTEMS

Nagra two-channel direct-mode tape recorders were deployed at each site
during the noise-measurement flight-test program. On one channel the
noise data were recorded with essentially flat frequency response, while
on the second channel the data were first weighted and amplified using a
high pass pre-emphasis filter.

Helicopter acoustical signals are characterized by large level differences
(30 to 60 dB) between the high and low frequencies and as such the use of
pre-emphasis was necessary in order to boost the high frequency portion of
the acoustical signal. The pre-emphasis network rolled off those
frequencies below 10,000 Hz at 20 dB per decade. Recording gains were
adjusted so that the best possible signal-to-noise ratio would be achieved
while allowing enough "head room" to comply with applicable distortion
avoidance requirements.

Inter-Range Instrumentation Group-B (IRIG-B) time code was recorded on the
~cue channel of each system.

The typical measurement system consisted of a Gen Rad P-42 preamp and a
Gen Rad 1/2 inch electret microphone (oriented for grazing incidence)
mounted on a tripod with the microphone four feet (1.2 meters) from the
- ground. Each microphone was covered with a 3 inch windscreen, and a 100
foot (30.5 meter) cable connected the preamp and the magnetic recording
system. Figure 5.1-1 is a schematic of the microphone and magnetic
recording system

Figure 5.1-2 is a schematic diagram of the microphone locations for the
flight operation array.

5.2 MAGNETIC RECORDING DATA REDUCTION AND CORRECTION

The analog magnetic tape recordings collected during the noise measurement
flight test program were analyzed at the Transportation Systems Center
(TSC) facility in Cambridge, Massachusetts. The tapes were entered into
magnetic disc storage after filtering and digitizing using the GenRad 1921
one-third octave real-time analyzer. Recording system frequency response
adjustments were applied, assuring overall linearity of the recording and
reduction system. The 24 one-third octave sound pressure levels (SPLs)
for contiguous one-half second integration periods (spectral time history)
make up the "raw data" base for each event. Data reduction followed the
basic procedures defined in the Reference (11).
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5.3 AMBIENT NOISE

The ambient noise 1s considered to consist of both the acoustical
background noise and the electrical noise of the measurement system. For
each event, the ambient noise level was derived from the five to
ten-second time averaged sound level recorded immediately prior to the
event., The aﬁbien; noise was used to correct the measured raw spectral
data by subtracting the ambient level from the measured noise levels on an
energy basis. This subtraction yilelded the ambient corrected signal
level. The following exceptions are noted:

1. At one-third octave frequencies of 630 Hz and below, if the
measured level was within 3 dB of the ambient level, the
measured level was corrected by being set equal to the
ambient. If the measured level was less than the ambient
level, the measured level was not corrected.

2. At one-third octave frequencies above 630 Hz, if the measured
level was within 3 dB or less of the ambient, the level was
identified as "masked".

5.4  SPECTRAL SHAPING

The raw spectral data, corrected for ambient noise, were adjusted by
sloping the spectrum shape at -3 dB per one-third octave for those bands
(above 1.25 kHz) where the signal to noise ratio was less than 3 dB, i.e.,
"masked" bands. This procedure was applied in cases involving no more
than 9 '"masked" one-third bands. The shaping of the spectrum over this
9-band range was conducted to minimize EPNL data loss. This spectral
shaping methodology deviates from Annex 16 (and FAR-36) procedures in that
the extrapolation includes four more bands than normally allowed.

5.5 ANALYSIS SYSTEM TIME CONSTANT, SLOW RESPONSE

The corrected raw spectral data (contiguous linear 1/2 second records of
data) were processed using a sliding window or weighted running
logarithmic averaging procedure to achleve an effective "slow'" dynamic
response equivalent to the "slow response” characteristic of sound level
meters as required under the provisions of Annex 16 and FAR 36. The
following relationship using four consecutive data records was used:

1L1-3, JALi-2
1L1-1
L1
)

SLi = 10 Log [ 0.13 * (10° + 0.21 * (10 )
+ 0.27 * (10° )
+ 0.39 * (10° ]
where L1 1s the one-~third octave band sound pressure level for the ith
one~-half second record number and SLi is the SLOW detected one-third
octave band sound pressure level for the ith one-half second record
number. These coefficients differ slightly from those proposed in U.S.
Working Paper 6 (WP-6), from the April 1985 ICAO CAEP Working Group II
meeting in Tokyo, Japan (Ref. 12) and in the Helicopter Noise Measurement

Repeatability Program Coordinators' Working Paper, '"Detector Response"
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to be presented in Paris in April 1986. However, the coefficients used in
this report and those proposed in WP-6 yield essentially identical
results.

5.6  BANDSHARING OF TONES

All calculations of PNLTm included testing for the presence of band
sharing and adjustment in accordance with the procedures defined in ICAO
Annex 16, Appendix 2, Section 4.3.2 and FAR-36, Appendix B, Section
36.2.3.3.

5.7 TONE CORRECTIONS

Tone corrections were computed initiating the adjustment procedure at 50
Hz (Band 17), two bands prior to the initiation point used for fixed wing
aircraft (80 Hz, Band 19). The initiation of the tone correction
procedure at a lower frequency reflects recognition of the strong low
frequency tonal content of helicopter noise. This procedure is in
accordance with the requirements of ICAO Annex 16, Appendix 4, paragraph
4.3. Lower range tone corrections were assigned using the revised F-value
fence of 1.5 dB.

5.8 OTHER METRICS

Tn addition to the EPNL/PNLT family of metrics and the SEL/AL family, the
Overall Sound Pressure Level (OASPL) and 10-dB down duration times are
presented as part of the "As Measured" data set in Appendix B. The
A-Weighted Sound Level (AL) and the OASPL were computed using the
acoustical spectrum from 24 to 10,000 Hz, Bands 14 through 40.
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6.0 DATA ADJUSTMENT PROCESS

6.1 DELTA 1 CORRECTION: SPHERICAL SPREADING AND_ATMOSPHERIC ABSORPTION

Spherical spreading and atmospheric absorption were implemented in
accordance with the procedures outlined in Annex 16, Appendix 1,

Section 9.4. The process of correcting data for spherical spreading and
atmospheric absorption included:

1. Adjusting the measured one-third octave SPLs of the PNLTm
spectra to the standard acoustical day, 77F-707 RH, conditions
utilizing on site 10 meter meteorological data.

2, Adjusting for the change in atmospheric absorption associated
with the difference in slant range between the actual and
reference position of the helicopter at the time of PNLTm.

The Delta 1 correction derived from the difference between as measured
PNLTm and adjusted PNLTm is arithmetically applied to the as measured
EPNL.

Delta 1 = PNLTm (as measured) - PNLTm (adjusted).

6.2 DELTA 2 CORRECTION: DISTANCE-DURATION AND GROUNDSPEED-DURATION

Procedures outlined in Annex 16, Appendix 4, Section 9.4.2 revised (as
reported in CAN/7 Report on Agenda Item 3, pages 3 through 46) were used
in implementing the duration adjustments.

Delta 2 = [ -7.5 Log (CPAtest/CPAref) ] + [ 10 Log (Vg test/Vg ref) ]
where the CPA is the closest point of approach and the Vg is 'the ground

speed. In the absence of ground speed data, the indicated airspeed was
utilized.

The Delta 2 correction is applied arithmetically to the as measured EPNL.

6.3 DELTA 3 CORRECTION: SOURCE NOISE

The source noise correction is applied only in the case of level flyover.
This adjustment accounts for changes in sound level associated with
deviation of the advancing blade Mach number from the reference values.
Deviations may be associated with rotor RPM, ambient temperature, or
airspeed deviations from reference condition.

A separate PNLTm versus Mach number function was developed for the
centerline and each of the two sideline microphones for each helicopter
tested. In each case a regression line was fitted to the data set and the
slope was determined. The following relationship was used to compute
adjustment values in cases where a linear curve fit yielded the best
R-square.

Delta 3 = slope * (reference Mach # - test Mach #)

The Delta 3 correction is applied arithmetically to the as measured EPNL,
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In this report, both second order and first order curve fits were
generated for each PNLTm Mach data set. The best fit (R-square) curve was
used in correcting data for each microphone. It is noted that in some
other test programs another independent variable of Mach number might
yield the best fit relationship.

(The computational details of the adjustment process are included for each
helicopter in respective appendicies).

The text of the proposed amendment (Ottawa, October 1985) to ICAO Annex
16, provides a rigorous specificaton of how to implement the exising
source noise correction requirement,

Ottawa Proposed Amendment -~ to ICAO Annex 16, Appendix 4, 9.5
Correction of Noise at Source

If any combination of the following three factors, 1) airspeed
deviations from reference, 2) rotor speed deviations from reference,
or 3) temperature deviations from reference, results in an advancing
blade tip Mach number which deviates from the reference Mach value,
then source noise adjustments shall be determined. This adjustment
shall be determined from manufactures data approved by the
certificating authorities.

Note -~ This adjustment is based upon a sensitivity curve of PNLTm
versus advancing blade tip Mach number, deduced from overflight
carried out at different airspeed providing a range of advancing
blade tip Mach numbers which encompass the reference value. If
unable to attain the reference value then an extrapolation of the
sensitivity curve is permitted if data cover at least a range of
0.03 Mach units. The advancing blade tip Mach number shall be
computed using true airspeed, onboard outside air temperature (OAT),
and rotor speed. A seperate PNLTm versus advancing blade tip Mach
number function shall be derived for each of the three certification
microphone location, centerline, sideline left, and sideline right.
Sideline left and right are defined relative to the direction of
flight on a particular test run. PNLTm adjustments are to be
applied to each microphone using the appropriate function.

This is the procedure employed in this document. Also, consistent with
another Ottawa WG II recommendation to ammend Annex 16, Ch, 8.6.1.5, a

reference temperature of 15 degrees C has been used to implement source
noise adjustments.
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7.0  ANALYSIS OF DATA

7.1 SUMMARY EPNL DATA PER ICAO PROCEDURE

Table 7.1-1 provides a synopsis of EPNL values obtained using ICAO noise
certification procedures and recommended refinements identified in Section
5, for the Rainbow Series test helicopters.

Table 7.1-1 also lists the corresponding EPNL values for helicopters
included in the ICAO CAEP Working Group II Helicopter Noise Data Base
hereafter referred to as ICAO Data Base 2. It is important to observe
that the "ICAO Data Base 2" itself is a compilation of data acquired under
generally similar test conditions. The "ICAO Data Base 2" was formulated
from responses to the ICAO CAN/7 (Montreal 1983) Recommendation I/4 which
requested data acquired using the CAN/7 version of correction and .
adjustment procedures. Table 7.1-1 also contains data from an earlier
ICAO compilation made in 1978 at a Working Group meeting in Tokyo. This
data base is hereafter referred to as "ICAO Data Base 1'".

7.2 RAINBOW DATA: EPNL/LOG (MGTOW) REGRESSION

Table 7.2-1 provides a linear regression analysis of the Rainbow Data as a
function of the logarithm of maximum gross takeoff weight (MGTOW). A
serparate analysis has been performed for the three different
certification operations. In each gase the correlation coefficient (R)
and coefficient of determimation (R”) have been provided for the
relationship. Attention is focused on the slopes of the relationships and
R-square values which indicate the extent of EPNL dependency on Log MGTOW.
It should be noted that the regression independent variable noise is Log
weight, expressed in pounds, not kilo-pounds as in the limit equations
below.

Figure 7.2-1 provides a scatter plot of the Rainbow takeoff data along
with the line of regression and also the weight dependent (i.e., between
800 and 80,000 kg) ICAO noise certification limit line for the takeoff
operation.

ICAO NOISE CERTIFICATION LIMITS

TAKEOFF: EPNL Limit 86.61 + (9.97 * Log (MGTOW))

LEVEL FLYOVER: EPNL Limit

85.61 + (9.97 * Log (MGTOW))

APPROACH: EPNL Limit

87.61 + (9.97 * Log (MGTOW))
(weight expressed in thousands of pounds)

These equations represent the limitations over the weight dependent
portion of the noise standard.

Data points are identified by helicopter model in the legend in Table

7.2-2. Figures 7.2-2 and 7.2-3 provide similar plots for the level
flyover and approach operations respectively.
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TABLE 7.1-1
HELTOOPTER DATA SUMMARY TABLE

————FPNL DATA———
MGTOW L0G MGTOW ICA0 ICA0  ICAO
HELIOOPTFR (IBS) | (IBS) | TAKROFF IFO APPROA(H
RAINBOW REFORT (1986)
500 D/E 3,000 3.48 &.14 85.11 8.89
ASTAR 4,300 3.63 87.21 86.78 89.64
TWINSTAR 5,070 3.71 87.59 83.48 91.70
DAUPHIN 8,488 3.93 92.67 91.01 %.71
222 TWINJET 7,830 3.89 80.35 91.64 93.91
VERTOL 48,500 4,69 93.61 92.78  99.5%
S-76A 10,300 4,01 91.00 8.67 93.09
ICAO DATA BASE 1 (1977)
AS 350 4,180 3.62 89.20 87.20 91.20
SA 342 4,180 3.62 NA 8820 9530
SA 342 3,520 3.55 89.80 NA NA
SA 360 6,600 3.82 92.40 NA NA
SA 365 7,480 3.87 89.40 NA 94,00
SA 330J 16,280 4,21 97.80 93.60 96.10
SA 321F 25,300 4,40 98.40 92,00 98.60
A 109 5,390 3.73 NA  90.40 93.00
ML 6A 88,440 4,95 NA 103.40 107.40
MI 2 7,755 3.89 NA  89.50 96.10
M 8 25,212 4.40 NA  97.30 99.60
WG 13 9,350 3.97 91.60 97.70 9.9
BO 105 5,060 3.70 88.40 8.60 91.10
BELL 47G 2,728 3.44 NA  90.30 89.60
H 300C 1,804 3.26 NA  80.60 NA
S 64 42,812 4,63 NA  97.70  98.60
ICAO DATA BASE 2 (1985)
A109 A 5,733 3.76 92.40 91.80 93.00
206L 4,000 3.60 85.90 85.80 90.30
212 H-1 10,500 4.02 91,70  9.60 95.70
500C 2,551 3.41 85.10 85.80 87.70
BK117 6,284 3.80 88.80 92.60 90.40
BX117 P2 6,174 3.79 88.80 92.50 90.20
BO105 C 5,072 3.71 89.70  90.40  90.60
MI-26 I 123,480 5.09 NA  106.00 NA
MI-8 26,460 4,42 100,00  97.00 100.20
S-61 H-3 22,050 4.3 95.90 92,60 94,00
S-65 H-53 36,989 4,57 95.70  97.10 99.9%0
S-76 10,024 4,00 91.60 91.30 93.80
UH-60A 20,253 4,31 89.20 9.80 9%.90
W30-100 12,002 4,08 92.60 93.70 97.80

30




TABLE 7.2-~1

Rainbow Data: EPNL Levels/Log MGTOW Regression

sok% TAKEOFF (ICAQ) %%
RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y=EPNL
Y = SLOPE *X + INTERCEPT
= 7.31 -60.80 X=LOG MGTOW (LBS)

CORREL. = 0.8600 MEAN X = 3.91
R SQ. = 0.7396 S.D. X = 0.3921
STD.ERR = 1.8639 MEAN Y = 89,37
TOT VAR = 11.1186 S.D. Y = 3.3345
SAMPLE. = 7

®%% LFO (ICAO) ***
RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 5.87 66.44
CORREL = 0.8381 MEAN X = 3.91
R SQ. = 0.7024 S.D. X = 0.3921
STD.ERR = 1.6404 MEAN Y = 89.35
TOT VAR = 7.5344 S.D. Y = 2.7449
SAMPLE = 7

s APPROACH (ICAQ)
RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 9.70 54.89
CORREL = 0.9483 MEAN X = 3.91
R SQ. = 0.8994 S.D. X = 0.3921
STD.ERR = 1.3937 MEAN Y = 92.78
TOT VAR = 16.0856 S.D. Y = 4.0107
SAMPLE = 7
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TABLE 7.2-2

Legend: Rainbow Data Base

GRAPH LEGEND

RAINBOW SERIES

HELICOPTER

500 D/E
ASTAR
TWINSTAR
222 TWINJET
DAUPHIN
S-76A
234/CH-47D
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FIGURE 7.2-2
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FIGURE 7.2-3
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Table 7.2-3 contains a regression analysis (similar to Table 7.2-1) for
the same data except that the tandem rotor BV-234 has been deleted from
the data set. This analysis has been done in order to demonstrate the
sensitivity of the computed regression slopes to the absence or presence
of a single anchoring datum. The legend for the adjusted data set is
shown in Table 7.2-4. In each certification flight mode the slopes swing
from slightly less than the ICAO limit line slopes to slightly greater
than the 1limit line slopes. The deletion of any other single point such
as the Hughes 500 D/E would likely achieve a slope close to that of the
ICAO 1limit lines.

Figures 7.2-4, 7.2-5, and 7.2-6 provide scatter plots with regression
1ines and noise limits for the different flight modes for the Rainbow data
base minus the BV-234.

7.3  ICAO DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION

Table 7.3-1 contains a regression analysis for the ICAO Data Base 2. As
in Tables 7.2-1 and 7.2-2 the regression relation characteristics are
provided along with goodness of fit information (R-square). It is
interesting to note the closeness of the ICAO Data Base slopes to those of
the noise limit lines.

Figures 7.3-1 through 7.3-3 provide scatter plots with regression lines
and noise limits for the different flight modes for ICAO Data Base 2. The
legend for points in the ICAO data base is contained in Table 7.3-2.

7.4 RAINBOW DATA AND ICAO DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION

Table 7.4-1 provides the regression analysis information for the merged
data sets (Rainbow + ICAO Data Base 2). Table 7.4-2 identifies the index
used for each helicopter in the merged data set plots which follow in
Figures 7.4-1 through 7.4-3. A certain few helicopters appear in ‘both
data bases (e.g. the S-76) representing rigorous flight test data from
different test programs.

7.5 ICAO DATA BASE 1: EPNL/LOG (MGTOW) REGRESSION

Table 7.5-1 provides regression analysis for a set of data developed at
the December 1978 ICAO CAN Working Group B meeting in Tokyo (information
tabulated in Reference 8). The data set was identified at the Tokyo
meeting as Working Paper 25. I hereafter refer to it as ICAO Data Base
1. Data are plotted with the regression line and noise level limits in
Figures 7.5-1 through 7.5-3. Individual points are identified in Table
7.5=-2,

7.6 MERGED DATA: EPNL/LOG (MGTOW) REGRESSION

ICAO Data Base 1, ICAO Data Base 2 and Rainbow Data are grouped and
analyzed for the best linear fit EPNL/Log MGTOW in Table 7.6-1. Data are
plotted in Figures 7.6-1 through 7.6-3 and are identified in Table 7.6-2,
As discussed above, certain helicopter models have been tested in more
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TABLE 7.2-3

Rainbow Data: EPNL Levels/Log MGTOW Regression minus BV 234/CH-47D

*¥*k TAKEOFF (ICAQ) *%*
RAINBOW SERIES MINUS BV 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS) .
LINEAR REGRESSION EQUATION

Y=EPNL

Y = SLOPE *X + INTERCEPT
= 13.99 35.86 X=LOG MGTOW (LBS)
CORREL = 0.9362 MEAN X = 3.78
R SQ. = 0.8764 S.D. X = 0.2024
STD.ERR = 1.1883 MEAN Y = 88.66
TOT VAR = 9.1419 S.D. Y = 3.0236
SAMPLE = 6

skk LFO (ICAO) ¥k
RAINBOW SERIES MINUS BV 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 11.12 46.82
CORREL = 0.8961 MEAN X = 3.78
R SQ. = 0.8030 S.D. X = 0.2024
STD.ERR = 1.2457 MEAN Y = 88.78
TOT VAR = 6.3007 S.D. Y-= 2.5101
SAMPLE = 6

*%k% APPROACH (ICAQ)
RATNBOW SERIES MINUS BV 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 13.50 40.68
CORREL = 0.9292 MEAN X = 3.78
R SQ. = 0.8634 S.D. X = 0.2024
STD.ERR = 1.2151 MEAN Y = 91.66
TOT VAR = 8.6489 S.D. Y = 2.9409
SAMPLE = 6
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TABLE 7.2-4

Legend: RA Rainbow Data Base minus BV 234/CH-47D

GRAPH LEGEND
RAINBOW SERIES
(MINUS 234/CH-47D)

# ON

GRAPH HELICOPTER
1 500 D/E
2 ASTAR
3 TWINSTAR
4 222 TWINJET
5 DAUPHIN
6 S~76A
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FIGURE 7.2-5
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FIGURE 7.2-6
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TABLE 7.3-1

ICAO Data Base 2: EPNL Levels/Log MGTOW Regression

stk TAKEOFF (ICAQ) ok
ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)

I ESSION EQUATION
LINEAR REGRESS QUA YZEPNL

= *
! = Sgogg o INT;:I;?E};T X=LOG MGTOW (LBS)
CORREL = 0.8227 MEAN X = 3.99
R SQ. = 0.6768 S.D. X = 0.3477
STD.ERR = 2.4626 MEAN Y = 91.34
TOT VAR = 17.2009 S.D. Y = 4.1474
SAMPLE = 13

*®k LFO (ICAQ) ***
ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 10.56 50.51
CORREL = 0.9315 MEAN X = 4.06
R SQ. = 0.8677 S.D. X = 0.4458
STD.ERR = 1.9133 MEAN Y = 93.43
TOT VAR = 25.5437 S.D. Y = 5.0541
SAMPLE = 14

*%%k APPROACH (ICAQ) ***
ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 10.42 52.34
CORREL = 0.9056 MEAN X = 3.99
R SQ. = 0.8201 S.D. X = 0.3477
STD.ERR = 1.7727 MEAN Y = 93.88
TOT VAR = 16.0164 S.D. Y = 4.0021
SAMPLE = 13
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TABLE 7.3-2

Legend: ICAO Data Base 2

GRAPH LEGEND

ICAO DATA BASE 2

# ON
GRAPH

HELICOPTER

HOUOQW> OO U & WN -

A109 A
BK117 P2
BK117
S-76

212 H-1
W30-100
UH-60A
S-61 H-3
MI-8
S-65 H-53
MI-26 I
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4403xv.l OvO| O
‘sq| ul passaidxa (“IM) 907

L°g 6V LYy S'v 1 4 (O 4 6'¢ L¢ q'¢ ¢°e

(gg61) 2 3sva vivd Ovol

(sal) MOLOW 907 'sA (gp) INd3

006
0°¢cé
O'v6
0’96
0°'86
0'001L
0'col
O'+0l1L
0901l

0o'g01L

(ap) "INd3

44



FIGURE 7.3-2
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FIGURE 7.3-3
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TABLE 7.4-1
Rainbow and ICAO Data Base 2: EPNL Levels/Log MGTOW Regression

*%%k TAKEOFF (ICAQ) ¥
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y ZEPNL

Y = SLOPE *X + INTERCEPT
= 9.03 54,90 X=LOG MGTOW (LBS)
CORREL = 0.8210 MEAN X = 3.96
R SQ. = 0.6740 S.D. X = 0.3556
STD.ERR = 2,2951 MEAN Y =  90.65
'TOT VAR = 15.3055 S.D. Y = 3,9122
SAMPLE = 20

*¥k LFO (ICAQ) %k
RATNBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 9.86 52.53
CORREL = 0.8797 MFAN X = 4.01
R SQ. = 0.7740 S.D. X = 0.4257
STD.ERR = 2.3261 MEAN Y = 92,07
TOT VAR = 22.7397 S.D. Y = 4.,7686
SAMPLE = 21

*%% APPROACH (ICAQ) ¥k
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
= 10.19 53.19
CORREL = 0.9204 MEAN X = 3.96
RSQ. = 0.8472 S.D. X = 0.3556
STD.ERR = 1.5805 MEAN Y = 93,50
TOT VAR = 15.4860 S.D. Y = 3,9352
SAMPLE = 20
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TABLE 7.4-2

Legend: Rainbow and ICAO Data Base 2

GRAPH LEGEND
RAINBOW & ICAO DATA BASE 2

# ON
GRAPH

HELICOPTER

FROHESTOQOEHODQEPPOONOULE~LONDH

ASTAR
TWINSTAR
B0105 C
A109 A
BK117 P2
BK117

222 TWINJET
DAUPHIN
S-76

S-76A

212 H-1
W30-100
UH-60A
S-61 H-3
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TABLE 7.5-1

ICAO Data Base 1: EPNL Levels/Log MGTOW Regression

x%% TAKEOFF (ICAQ) ***
ICAO DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

----------------------------------- Y=EPNL

Y = SLOPE *X + INTERCEPT

= 12.19 44.68 X=LOG MGTOW (LBS)

CORREL = 0.9109 MEAN X = 3.89
R SQ. = 0.8297 S.D. X = 0.2925
STD.ERR = 1.7442 MEAN Y =  92.13
TOT VAR = 15.3136 S.D. Y = 3.9133
SAMPLE = 8

#%% LFO (ICAQ) %%
ICAO DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 10.31 51.00
CORREL = 0.8801 MEAN X = 3.99
R SQ. = 0.7745 S.D. X = 0.4989
STD.ERR = 2.9001 MEAN Y = 92.12
TOT VAR = 34.1931 S.D. Y = 5.8475
SAMPLE = 13

*%*% APPROACH (ICAQ) ***
ICAO DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 9.44 57.90
CORREL = 0.9181 MEAN X = 4,03
R SQ. = 0.8428 S.D. X = 0.4513
STD.ERR = 1.9219 MEAN Y = 95.98
TOT VAR = 21.5436 S.D. Y = 4.6415
SAMPLE = 13
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TABLE 7.6-2

Legend: ICAO Data Base 1

GRAPH LEGEND

ICAO DATA BASE 1

# ON
GRAPH

HELICOPTER

O"-ﬂMUOUﬁ>\O(’D\I.O\U14-\wNI—'
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TABLE 7.6-1

Merged Data Sets: EPNL Levels/Log MGTOW Regression

% TAKEOFF (ICAO) *¥*
RAINBOW, ICAO DB1 & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 9.40 54.03
CORREL = 0.8073 MEAN X = 3.94
R 8Q. = 0.6517 S.D. X = 0.3347
STD.ERR = 2.3447 MEAN Y = 91.07
TOT VAR = 15.2021 S.D. Y = 3.8990
SAMPLE = 28

*k% LFO (ICAQ) ik
RAINBOW, ICAO DBl & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 10.05 51.85
CORREL = 0.8792 MEAN X = 4.00
R SQ. = 0.7730 S.D. X = 0.4477
STD.ERR = 2.4773 MEAN Y = 92,09
TOT VAR = 26,2160 S.D. Y = 5.1202
SAMPLE = 34

*%% APPROACH (ICAQ) %
RAINBOW, ICAO DB1 & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 10.02 54,51
CORREL = 0.9041 MEAN X = 3.99
R SQ. = 0.8173 S.D. X = 0.3910
STD.ERR = 1.8820 MEAN Y = 94,48
TOT VAR = 18.7854 S.D. Y = 4.3342
SAMPLE = 33
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TABLE 7.6-2

Legend: Merged Data Sets

GRAPH LEGEND
RAINBOW, ICAO DB-1 & ICAO DB-2

# ON
GRAPH HELICOPTER
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5
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7

8

9

A BO 105

B TWINSTAR
C B0105 C
D A 109

E A109 A
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than one program. Since each program is unique and a different helicopter
(serial number) is involved in each program (often at somewhat different
welghts or operational conditions) no data have been excluded in the
merged set.

7.7  SUMMARY OF EPNL/LOG (MGTOW) REGRESSION

Table 7.7-1 (A-C) summarizes the linear regression information developed
in the Sections 7.2, 7.3, 7.4, and 7.5. The table shows the coefficients
of determination and regression equations for each scenario. Table 7.7-1
also provides a second order curve fit to the variable Log (MGTOW). In
every case except one,the second order R-square value is markedly improved
relative to the linear R-square value. In the case of the merged Rainbow
and ICAO data sets the takeoff and level flyover R-square values are
markedly improved with marginal improvement on the approach operation.
This insight may provide guidance for empirical EPNL prediction efforts
and future evaluation of noise standard limits.

7.8  SYNOPSIS OF LINEAR SOURCE NOISE ADJUSTMENT RELATIONSHIPS

This section summarizes the characteristics of linear relationships
developed for the Rainbow test helicopters linking PNLTm and the advancing
blade tip Mach number for source noise adjustments. These adjustments
were applied only to level flyover data and were not applied to takeoff
and approach measurements.

As seen in the appendices of this report, the best curve fit was used in
implementing source noise adjustments for each microphone, for each
helicopter. In some cases this was a linear fit; in others a second order
fit was best. For comparison purposes a linear curve fit has been used in
this section for all scenarios.

PNLTm versus advancing Mach number relationships have been developed for
helicopter left-side, right-side and centerline measurement locations.
Table 7.8-1 shows the slope and R-square value by helicopter and
microphone location. The averaged slopes and R-square values are shown
along with standard deviation. To the right side of the table is the
three microphone average slope and the three microphone average R-square,
along with the Mach number range spanned by the data.

Among the interesting features of this table one sees a dominant
sensitivity indicated by the larger regression slopes, on the right side
of the helicopter even in the case of the counter clockwise Aerospatiale
models. Another interesting feature is the very steep right side slope
for the Bell 222. Also of note 1s the BV-234 asymmetry in slopes in a
situation where each side of the helicopter has an advancing blade tip.

It is very likely that the tail rotor acoustical contribution to the PNLTm
is a factor which, if quantified, would explain some of the single rotor
helicopter results.

Table 7.8-2 incorporates the Hughes 500 D/E in the data base. The Hughes
500 D/E was deleted from Table 7.8-1 because of the anomalous results seen
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TABLE 7.7-1A

Summary of 1st and 2nd Order Curve Fits: EPNL/Log MGTOW

REGRESSION AND 2nd ORDER FUNCTION SUMMARY TABLE

ICAO TAKEOFF
REGRESSTON LINEAR LINFAR 2nd ORDER 2nd ORDER
TEST SERIES R*2 FUNCTION R*2 FUNCTION
RATNBOW 0.73% _ 0.8973
SERTES Y= (7.31 *X) + 60.80 Y = -93.81 + (83.32 * X) + (-9.25 * X*2)
RATNBOW W/QUT 0.8764 0.8557
BV 234/CH-47D Y = (13.9 *X) + 35.86 Y = -104.86 + (89.25 * X) + (~10.04 * X"2)
ICAO 0.8297 0.8906
DATA BASE 1 Y = (12.19 * X) + 44.68 Y = 211.72 + (-72.35 * X) + (10.64 * X"2)
ICAO 0.6768 | 0.8505
DATA BASE 2 Y =(9.81 *X) + 52.23 Y =21.23 + (25.39 * X) + (~1.9% * X*2)
RATNBOW & 0.6740 0.8572
ICAO Y = (9.03 * X) + 54.90 Y = -49.59 + (61.10 * X) + (-6.43 * X*2)
DATA BASE 2
RATNBOW, 0.6517 0.8506
ICAO D-BASE 1 Y = (9.04 * X) + 54.03 Y =-43.92 + (58.33 * X) + (-6.07 * X*2)
ICAO D-BASE 2 :
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TABLE 7.7-1B

Summary of 1st and 2nd Order Curve Fits: EPNL/Log MGTOW

REGRESSTON AND 2nd ORDER FUNCTTION SUMMARY TABLE

1CAO LFO
RECRESSION ~ LINEAR LINEAR 2nd ORDER 9nd ORDER
TEST SERIES R FUNCTION R* FUNCTION
RATNBOW 0.7024 0.8530
SERTES Y = (5.87 * X) + 66.44 Y = 63.25 + (69.62 * X) + (~7.76 * X"2)
RATNBOW W/OUT | 0.8030 0.8228
BV 234/CH-47D Y = (11.12 * X) + 46.82 Y = ~289.60 + (191.05 * X) + (~24.00 * X"2)
TCAO 0.7745 0.9116
DATA BASE 1 Y = (10.31 * X) + 51.00 Y = 29.56 + (2095 * X) + (<1.30 * X"2)
1CAO 0.8677 0.9225
DATA BASE 2 Y = (10.56 * X) + 50.51 Y= 68.72 + (1.82 * X) + (1.04 * X*2)
RATNBOW & 0.7740 | 0.8049
TCAO Y = (9.86 * X) + 52.53 Y = 56.49 + (7.95 * X) + (0.23 * X"2)
DATA BASE 2
RATNEOW, 0.77%0 0.9041
TCAO D-BASE 1 Y = (10.05 * X) + 51.85 Y = 45.07 + (13.37 * X) + (-0.40 * X*2)
TCAO D-BASE 2
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TABLE 7.7-1C

Summary of 1st and 2nd Order Curve Fits: EPNL/Log MGTOW

REGRESSION AND 2nd ORDER FUNCTION SUMMARY TABLE

ICAO APPROACH
REGRESSION LINFAR LINFAR 2nd ORDER 2nd ORDER
TEST SERIES R™2 FUNCTION R™2 FUNCTTION
RATINBOW 0.899% 0.9334
SERTES Y = (9.70 * X) + 54.89 Y = -45.54 + (59.07 * X) + (-6.01 * X*2)
RAINBOW W/QUT 0.8634 0.9055
BV 234/CH-47D Y = (13.50 *X) + 40.68 Y = -382.50 + (239.84 * X) + (=30.19 * X*2)
ICAO 0.8428 0.9007
DATA BASE 1 Y = (9.44 * X) + 57.90 Y = 101.25 + (-11.60 * X) + (2.52 * X"2)
1CAO 0.8201 0.8844
DATA BASE 2 Y = (10.42 * X) + 52.34 Y = 29.81 + (21.74 * X) + (-1.41 * X*2)
RATNBOW & 0.8472 0.9003
ICAO Y = (10.19 *X) + 53.19 Y = -6.45 + (39.90 * X) + (-3.67 * X"2)
DATA BASE 2
RATNBOW, 0.8173 0.8982
ICAO D-BASE 1 Y = (10.02 * X) + 54.51 Y = 61.44 + (6.62 * X) + (0.41 * X"2)
ICAO D-BASE 2
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TABLE 7.8-1

Summary Table: Level Flyover Source Noise Adjustment Functions

SUIMMARY TABLE FOR ALL RATNBOW HELICOPTER LINEAR SLOPES
(EXCEPT HUGHES 500 D/E)
ANAL DATE: 18-Mar-86

LEFT SIDELINE CENTER LINE RIGHT SIDELINE 3 MIC AVERAGE ADV. MACH RANGE
HELTCOPTER SLOPE R™2 SLOPE R*2 SLOPE R*2 SLOPE R*2 MIN MAX
AFROSPATTALE ASTAR 42.52  0.761 4.72 0,720 55.82 0.860 47.69 0.780 0.73%4  0.8173
AFROSPATTALE DAIIPHIN 52,51 0,745 25.75 0,641 57,76  0.663 45.34 0.683 0.7928  0.85%
AFROSPATTALE TWINSTAR 51.63 0.806 55.59  0.705 78.26 0.683 61.83 0.731 0.7203  0.8183
BELL 222 TWIN JET 65.33  0.646 35.16  0.654 | 110.93 0.8% 70.47 0.732 0.7%42  0.8471
BOEING VERTCL, 29.72 0.2 46.66  0.600 52,79 0.855 43.06 0.578 0.7495  0.832
SIKORSKY S-76A 78.90  0.840 75.20 0,798 97.15 0.916 8.75 0.851 0.7516  0.8240
AVERAGE 53.44  0.680 47.18 0.6 75.45  0.812
SID. DEV. 15.68 0.19 15.63 0.06 22.17 0.10
TABLE 7.8-2
SIMEARY TABLE FOR ALL RATNBOW HELICOPTER LINFAR SLOPES
LEFT SIDELINE CENTER LINE RIGHT SIDFLINE 3 MIC AVERAGE ADV. MACH RANGE
HELIOOPTER SLOPE R"2 SLOPE R*2 SILOPE R"2 SLOPE R*2 MIN MAX
AFROSPATTALE ASTAR 42,52 0.761 44,72 0,720 55.82 0.860 47.69 0.780 0.7324  0.8173
AERCSPATTALE DAUPHIN 52.51 0,745 25.75  0.641 57.76  0.663 45.34 0.683 0.7928 0.85%
AFROSPATTALE TWINSTAR 51.63  0.806 35.59  0.705 78.26  0.683 61.83 0.731 0.7203  0.8183
BHELL 222 TWIN JET 65.33  0.646 35,16 0.65 | 110.93 0.8% 70.47 0.732 0.7%42  0.8471
BOEING VERTO, 29.72  0.280 46.66  0.600 52.79 0.8%5 43.06 0.578 0.7495  0.8326
HUGHES 500 30.87 0.485 | -15% 0.163 39.65 0,607 24.85 0.418 0.7039  0.7646
SIKORSKY S-76A 78.90  0.840 75.20 0,798 97.15 0.916 8.75 0.851 0.7516  0.8240
AVERAGE 0.21  0.652 38.16  0.612 73.19 0.783
SID. DEV. 16.53 0.19 26.41 0.19 21.26 0.12
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at the centerline location. The result at centerline was statistically
insignificant with an R-square of 0.163. (In the source adjustment a null
function was used to adjust the 500 D/E centerline data.) This very poor
correlation is in sharp contrast to most other results showing R-square
values in the 0.6 to 0.8 range.

The average and statistical variation in slope have been identified in
order to examine consistency and explore the suitability of a generalized
correction relationship. As one can see, while individual helicopters
display very unique characteristics, a generalized slope can be identified
with a value between 35 and 75.
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APPENDICES A-G

A. Hughes 500 D/E, Al-A3

B. Aerospatiale AS 350D (AStar), B1-B3

C. Aerospatiale AS 355F (TwinStar), Cl1-C3
D. Aerospatiale SA 365N (Dauphin), D1-D3
E. Bell 222 Twin Jet, E1-E3

F. Boeing Vertol 234/CH-47D, F1-F3

G. Sikorsky S-76A, G1-G3

Appendices A-G contain the data and related analyses for the Rainbow
Series helicopters.

Section one (e.g. Al) of each appendix (A-G) contains the fully corrected
magnetic recording data. The following two pages include an explanation
on how to read section one and the definitions to be used for section one.

Section two (e.g. A2) of each appendix (A-G) contains the source noise
correction background data. Provided are the test background reference
advancing blade tip Mach number, the PNLTm and altitude adjusted PNLTm
values, and the best fit function analysis with linear and second order
functions. Included are graphs showing advancing blade tip Mach number vs
PNLTm for left, center, and right side microphone locations.

Section three (e.g. A3) of each appendix (A-G) contains the EPNL Summary
Tables providing location averages (left, center, and right), three
microphone averages, and overall summary of all valid three microphone
averages.



Correction Data using "Simplified Procedure" are presented:

The key to the table numbering system is as follows:

Table No. J. 1-1. 1

Appendix No.

Helicopter No. & Microphone Location~-

Page No. of Group

Table No. J.1-X-s Aerospatiale SA 365N (Dauphin)
J.2-X.X Aerospatiale SA 355F (TwinStar)
J.3-X-X Aerospatiale SA 350D (AStar)
J.4-X-X Sikorsky S-76 (Spirit)
J.5-X-X Bell 222
J.6-X-X Hughes 500D/E
J.7-X-X Boeing Vertol CD-470D (Chinook)
Microphone No. 1 centerline~center
2 sideline 150m south

3 sideline 150m north



DEFINITIONS

A brief synopsis of "Correction Data" column heading is presented.

EV
EPNL

SEL

PNLTm

Al
Al (P)

Al (4)
A2

A3

Acoustic Angle
CPA
SR

CPAR
SRR
GRND SPD

REF SPD

Event number
Effective Perceived Noise Level

Sound Exposure Level, the total sound energy measured
within the period determined by the 10dB down duration

.of the A-Weighted time history. Reference duration,

l-second.

Tone Corrected Perceived Noise Level (maximum)
A-weighted Sound Level (maximum)

Spherical spreading and atmospheric absorption
adjustment to PNLTm per Anmnex 16, Chapter 2, Appendix 1,

Section 9.4 using 10 meter temperature and relative

humidity data. Tref=77 F, RHref=7OZ.

Spherical spreading and atmospheric absorption
adjustment to ALm.

Duration adjustment=
~7.5 Log (CPA/CPAR) + 10.0 Log GRND SPD/REF SPD

Advancing blade tip Mach number adjustment

The angle between the aircraft flight path and the noise
path at time of PNLTm

Distance aircraft to receiver at closest point of
approach

Slant Range-distance aircraft to receiver at time of
PNLTm

Reference closest point of approach
Reference slant range
Aircraft ground speed

Reference aircraft speed






APPENDIX A (Al-A3)

HUGHES 500 D/E



TABLE Al-1
TABLE B, 1.6-1.1

HUGHES 500D HELICOPTER D0y/18C
27 5/86
CORRECTION DATA¥
§ITE: CENTERLINE - CENTER JUNE 22,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS {dR) ANGLE {ACTUAL) {REFERENCE)  SPEEDm/sec)
Ev EPNL  SEL  PMLTa  Alw ALPY ALY A2 N3 {Deg) crs SR CPAR SRR GRMD  REF
& DEGREE -APPROACH -~ TARGET 1S 62 KIS. (1(AQ)
Fi 89.3 87.9 90.1 78.8 -2.2% 243 LW - 115.7 94,6 1050 119.3 1324 319 7.7
F2 g7.3 831 89.2 771 -2.24 2,12 0.8 - 99.7 94,6 96,0 119.3 12,1 27.3 277
F3 95,5 88.8 91,9 80.4 -2.81 -2.6% 1.74 - 132.7 9.0 122.5 119.3 182.5 334 27.7
F4 89.7 88.1 90,5 8.2 -2.42 -2 1.9 - 88.5 92.8 92.8 119.3 119.4 364 277
Fa 87.1 84,7 894 7.0 -2.16 -2.03 0.89 - 80.8 95,5 968 119.3 1209 18.8 27.7
Fé 88.5 86.9 90.5 79.4 =309 2.9 1.6 - 112.7 86.6 93.9 119.3 19,3 3.9 277
peg. 88,7 849 9.3 785 -2.49 -2.36 1.38 105.0 92.4 101.2 119.3 130.9 U5 277
Std v 1.3 L7 10 L3 0.37 0,35 0.50 - 19.1 3.4 113 0.0 163 3.1 0.0
r Cl L1 1.4 0.8 1 0,30 029 0,40 - 15.7 .8 9.3 0.0 13.4 2.6 0.0
TAKEQOFF -- TARGET 1AS 62 K15. (1CAD)
117 821 80.2 &L2 7.2 -4,46 -4,34 0.9 - 81,5 108.4 109.4 170.3 172.2 28.3 3.9
118 82.3 80,4 81.2 71.4 -4,29 -4.00 113 - §0.8 1103 1263 170.3 195.0 29.8 319
119 82,4 80.6 823 70.8 -3.% -3.33 0.9% - 101.9 1190 1246 170.3 1741 .4 39
120 83,5 81.8 8.4 720 -3.79 -3.4% 101 - 191.3 1169 19,3 1703 1737 0.4 319
120 83,2 81.4 840 720 -3.33 -y Loy - 74.4 121,46 1263 170.3 176.9 314 3.9
122 834 8.6 834 TS -3.5% -39 117 - 78.6  119.0 1214 170.3 173.8 3.9 319
Avg. 82.8 81.0 8.3 7.5 -3.83 -3.5% 1.04 83,1 115.9 120.8 1703 177, 0.3 3.9
Std by 0.6 0.7 0.6 0.5 0.45 0.42 0.0 - 16.9 5.3 6.1 0.0 8.7 1.3 4.0
WL Ch 0.5 0.6 0.5 0.4 0.37 0.34 008 - 13.2 4.4 54 8.0 7.4 1.0 0.0
TAKEGFF ~— STANDARD (SEE TEXT)
K27 82,7 80,7 841 720 -5.26 -4.92 196 - 79.9 99.5 101.4 170.3 173.5 13.4 U9
k28 834 815 84,3 723 -4,19 -3.92 1.47 - 95.3 1108 1112 170.3 1711 324 319
K 8.0 811 82 7.7 -390 -3 119 - 56,8 118,23 1413 170.3 3.5 .9 3.9
K31 84t 82,2 8.1 730 -3.53 -3 L3 - 9.6  118.5 118.6 1703 120.3 32,9 319
Y32 830 B4 822 0.7 -1.62 -4 LW - 99.1 1149 1169 170.3 170.3 324 3.9
fvg. 83,3 81,4 838 7.9 -4,03 -3,79 1.45 - 82.4 112,88 117.9 170.3 177.7 326 319
std v 0.6 0.5 11 0B .74 0.68 030 - 15.5 8.1 147 0.0 14.4 0.6 0.0
gy Cl 0.5 0.5 L0 0.8 0,70 0.65 029 - 14,8 7.7 140 9.0 13.8 9.6 0.0

#- Date Corrected Using 'Simplified Procedure’



TABLE Al-2
TABLE NB. 1.46-1.2

HUGHES 500D HELICOPTER DOT/7SC
2/ 6186
CORRECTION DATA*
SITE: CENTERLINE - CENTER JUNE 22,1983
ACOUSTIC  TRACKING DATA {Meters)
CORRECTED CORRECTIONS {(dB) ANGLE {ACTUAL) (REFERENCE)  SPEED{m/sec)
Ev EPNL  SEL  PMLTw  Alm AUEY ALY N2 N3 {Deg) Crp SR CPAR SRR GRND  REF
00 FT. FLYOVER -- TARGET 1AS 125 KIS,
A38 83,7 81.0 84.2 73.4 -1.84 -1.74 107 0.0 105.8 1231 1280 150.0 155.9 417 55.9
A9 82.9 80,2 837 729 ~0.34 0,33 0,21 0.0 106.3  143.2 149.2 150.0 156.3 514 55,9
A40 815 80.4 84.%5 71.4 -0.27 -0.27 0.15 0.0 96.5 1441 1450 150.0 1510 561 559
A41 83,1 80.3 8486 T71.4 ~0.90 -0.91 0,30 0.0 97.0  135.8 136.9 150.0 1511 556 55.9
A2 BG 79.6 844 71,0 =003 -0.0% -0.14 0.0 9.1 147.9 148.7 150.0 150.9 53.5 55.9
A3 82,7 79.7 859 72.7 -0.34 -0,37 005 0.0 117.2 142.9 160.8 150.0 148.7 54,5 955.9
k44 B2.4 79.4 857 72.8 -0.82 -0.82 0.36 0.0 102.9 1368 140.3 150.0 153.9  S6.6 55.9
Avg. 830 80.1 881 731 -0.65 -0.64  0.23 0.0 1031 139.1 1441 150.0 159.4  55.6 55.9
Ste v 0.5 0.6 0.4 0.3 0.41  0.57 0.43 0.0 b 8.2 10.4 0.0 4.3 .2 0.0
9ACT 0.4 0.4 03 0.2 0.45 0.42 0.3t 0.0 5.b 8.0 7.7 0.0 4.8 .4 00
SO0 FT, FLYOUVER -- TARGET IS {11 KTS,
BAG 840 81,3 87.7 74.4 -0.02 <008 0.41 0.0 94,1  148.2 148,5  190.0 150.4 540 49.4
Bds  82.7 79.9 858 72.9 0.3t 0.24 005 0.0 100.5  152.8 155.4 150.0 152.5  50.9 49.%
k47 81.8 80.6 865 733 -0.42 0,40 0,32 00 1014 142.5 1454 1%0.0 1530 514 49,4
B4g 831 80,1 8% 732 .20 0.16 -0.15 0.0 104.5  151.6 156.6 150.0 154.9  48.4 49,4
B4 84,1 BL0 866 733 -0.16 -0.18 007 0.0 100.4 1460 148,5  150.0 152.5 494 49.4
Avg. 837 806 8.6 714 ~0.02 -0.05 0.14 0.0 100.2  148.2 150.9 150.0 152.7  50.8 49.6
Std v 0.7 0.6 0.7 0.6 0.2 0,26 9.22 0.0 3.8 4.2 4.8 0.0 L. 2.2 0.0
WECE 0.7 0.6 0.6 0.5 0.28 0.25 0.2t 0.0 3.6 4.0 A% 5.0 LS .1 0.0
300 FT, FLYOUER -- TARGET IAS 97 W16,
a0 819 80.8 87.0 733 =045 0,46 007 0.0 107.4 1462 153.2 150.0 157.2  43.2 43.4
Cil 84,4 81,2 866 73.5 0.20  90.14 0.17 9.9 95.0  151.0 151.6 150.0 150.6 45,3 434
£2 833 80.2 B840 725 =006 -0.0% 018 0.0 107.9 1479 135.4 150.0 157.6 44,7 434
£33 84,8 8L.% 87.4 73.4 -4.98 -4.43 213 0.0 125.9 92.8 114,35 1500 185.1 49,4 43.4
fvg., 84,1 809 847 71.2 -1.2% -1.17 0.4 0.0 109.0 1345 1437 150.0 162.6 45,7  43.4
KdDv 0.6 0.6 0.6 0.5 2.49 .31 100 9.0 12.7 7.9 19.5 0.0 153 2.6 0.0
$WLLl 0.8 9.7 0.7 0.6 2,93 .71 147 0.0 14.9 32.8 230 0.0 18.0 Lt 0.0
300 FT. FLYOUER -- TARGET 1AS 83.5 KTS.
D54 84,6 81,3 878 740 L7 -1 0,97 D0 108.9 1256 132.8 130.0 15B.6  40.6 37.1
DEG 84,3 81,2 868 73.4 =322 3.3 1.8 0. 106.1 1086 131 1500 1561 9.1 374
Dis 81,9 81.0 843 72.8 106 <105 .47 0.0 111.4 133.3 143,27 150.0 1611 .6 371
Di7 85,7 839 87.7 7.8 =360 -3.3% 0 L5 0. 117.4  105.7 119.0 150.0 168.9 ALl 374
fvg. 84,7 81,6 87.1 735 -1.40 -2.27 143 00 1.0 183 12720 1500 161.2 401 37
Stdbv 0.9 0.9 0.7 0.5 .21 110 0.40 0.0 4.8 13,3 13,6 0.0 &5 9.9 0.0
L LI LD LY 0.9 0.6 .42 L.29 0.47 0.9 G.6 156 18.0 0.0 4.5 LU S K
1000 £T. FLYOUER -~ TARGET 1AS 125 KIS
B8 79.7 770 9.8 621 -0.07 -0.1% 0,40 - 104.2 2920 301.2 300.0 309.5 561 5.9
EX? 789 76,5 79.9 47.8 0.25  0.19 -0.04 - 80.1 3017 306.2 300.0 304.5 55.6 55.9
B8 791 768 79.8 475 -0.07 -0.06 0.41 - 93.2 2946 2931  300.0 300.5  56.6  55.9
fvg.  79.2 768 79.8 47.% 0.04 -0.01 0,06 - 92.%  296.1 300.9 300.0 3048 561 55.9
Std v 0.4 0.3 0.1 0.3 0.8 0,18 008 - 12.4 w0 5.4 0.0 4.5 0.3 0.9
FOL L1 0.7 0.4 0.1 0.6 0.3t 0,30 0.1 - 0.3 8.3 9.4 9.0 7.4 0.9 0.0

*- Dty Correcled Using "Sieplified Procedure®



TABLE Al-3

TABLE MO, 1.6-1.3

HUGHES 500D HELICOPTER DOT/TSC
2/ 6785
CORRECTION DATAX
SITE: 1 CENTERLINE - CENTER JUNE 22,1983
ACOUSTIC  TRACKING DATA {Meters)

CORRECTED CORRECTIONS (dR) ANGLE {ACTUAL) {REFERENCE)  SPEEDMw/zec)
Ev EPNL  SEL  PNLTs  Ale AURY ALY A2 N Deg) gps SR CPAR SRR GRND  REF
& DEGREE APPROACH -- TARGET 1AS 72 KIS,
57 89.1 82.5 923 411 -3, -2.9% 148 - 84.9 85.8 86.2 119.3 119.8 7.4 37
68 g8.1 85,9 90.8 78.1 -2.79 .66 104 - 103.6 89.3  91.9 119.3 122.8 345 337
89 87.8 835 90.2 77.3 -2.43 203 1.5 - 115.8 95.4 106.0 119.3 132,6 42,7 337
610 89.1 87.4 9.9 79.1 -3.18 -3.04 103 - 85.4 85.5 858 119.3 9.7 334 347
G114 89.1 87.3 9.6 9.5 -2.3 -2 113 - 113.3 93,7 102.1 119.3 129.% 3.5 37
fvg. 88,7 86,7 91.2 79.0 -2.72 -2, 1.9 - 100.6 90.0 94.4 119.3 1250 36,8 337
stdv 0.7 0.9 0.8 1.4 0.49 0.46 0,3 - 14.8 4.5 9.2 p.0 60 3.6 00
I el 0.6 0.9 0.8 1.4 0.47 0.44 0,30 - 14.1 4.3 8.8 0.0 5.7 3.4 0.0
& DEGREE APPROACH -- TARGET 1AS 52 KIS,
H12 89.4 86,9 90.4 78.4 -2.53 -2.46 193 - 112.2 92.2 99.64 119.3 1289 27,3 13.2
H13 914 9.1 917 804 -3.14 -2.90 L5 - 89.7 86,7 86.7 119.3 119.3 26,2 2132
Hi4  89.9 88,4 89.2 77.% -2.58 -2.44 2,32 - 92.6 91,2 91,3 119.3 1195 32,4 23.2
Hi3 89.5 87.4 88.% 77.5 -2.48 2.3 0.91 - 124.9 92,4 112,7 119.3 1454 71,7 23.2
Hi6 91,4 99.4 92.8 B8L.2 -2.91 -2.78 1.9% - 90.4 87,8 §7.8 119.3 119.3 28,8 1242
dvg. 0.3 88.7 9.6 790 -2.73 =259 1.465 0 - 102.0 9.4 95.4 119.3 1268 2.7 23.2
std v 1,0 1% 1.7 1.7 0.28 0.4 9,52 - 15.8 .6 10.8 0.0 11.4 .2 0.0
901 €l 1.0 1.5 1.6 L. 0.27 0.3 0.%0 15.1 .3 10,3 0.0 10.8 34 0.0
9 DEGREE APPROACH -- TARGET 1AS 62 KIS,
J23  87.1 852 8B4 L9 -0.48 -0.%1 L2 - 103.8 1120 153 1185 1221 3.0 277
J4 87.5 837 97.8 747 -2.24 -2.12 1.5 - 94.1 93.5 937 118.5 118.8 334 277
25 847 BR.2 869 75 -2.27 219 1.9 - 100.0 93.0 94,4 118.5 120.3 3.0 277
26 87.1 834 8B.4 763 -1.92 -1.64 18 - 109.8 98.6 104.8 118.,5 1260 32.4 277
fvg. 87.1 854 87.9 7..8 -1.73 -1.61 150 - 101.9 99.3 102.1 118,50 1218 34,7 277
Stddv 0.3 0.2 0,7 05 0.85 0,78 (.33 - 8.8 8.8 0.2 8.0 34 1.6 0.0
901 Cl 0.4 03 D8 0.4 1,00 0.91 039 - 7.8 10.4 12,0 0.0 3.6 1.9 0.0
12 DEGREE APPROACH -- TARGET IAS 62 KTS.
133 863 84,2 87.4 75.5 -1,77 -4, 1 - 90.8 96,9 96.9 117.4 7.4 W9 27.7
134 84.1 B4 869 T70.1 -1.5% -1.49 107 - 93.9 98.9 99.5 117.4 118.0 31,9 27.7
135 84,9 831 Bb.6 749 -1.94 -1.8 116 - 93.5 95.0 954 117.4 W7.6 WY 27.7
136 89.8 88.0 91.6 79.4 -2.22 2,13 1.2 - 1090.9 92.5 94.2 117.4 1195 9.3 227
137 860 84,2 863 74.4 -1.80 -1.73 1.3 - 106.1 94,6 100.5 117.4 1221 N4 7.7
Avg. 96.6 84.8 87.7 7.9 -1.86 -1.78 1.0% - 97.4 9.0 97.2 117.4 118, .7 277
Sstd v 1.9 1.8 2.2 24 0.25 0.23 007 - b1 2.4 2.7 0.0 2.0 0.9 0.0
901 €1 1.8 1.8 2.1 0 9.24 0,22 0.07 - 5.8 2.3 L4 0.0 L9 0.9 0.0

¥- Duts Corrected Using *Sisplified Procedure”



TABLE Al-4

TAELE ND. 1.46-2.4

HUGHES 500D HELICOPTER DOT/TSC
2/ 5/86
CORRECTION DATAX
SI1TE: 2 SIDELINE - 150 M. SOUTH JUNE 22,1983
ACDUSTIC  TRACKING DATA (Meterc)

CORRECTED CORRECTIONS {dR) ANGLE (ACTUAL) (REFERENCE)  SPEED{m/cec)
Ev EPHL  SEL  PNLT  Alw FANLLORAN $1-3 VA VIRV AV {Deg) cra SR CPAR SRR GRND  REF
& DEGREE APPROACH -- TARGET 1AS 62 KTS. (ICAD)
F1 87.5 857 8.6 759 -0.8% -0.8 0.87 - 108.7  176.9 1847 191,7 202.3 3.9 27.7
F2 85,9 84,2 871 74.4 -H.88 -0.77 0.19 - 18,3 176.9 2009 1917 217.7 27,3 .7
F3 87.0 83,1 864 749 -1.00 092 1,42 - 1333 174.5 239.7 1917 263.3 134 27.7
F4 88.8 86,7 . 89.0 76,6 -3.83 -0.81 1,42 - 119.2 1759 2015 1917 19.5 360 27.7
Fa 86.6 84.8 88.1 74.2 -0.80 -0.73 0.42 - 107.9  177.4 186.4 191.7 201.5 28.8 27.7
Fé 86.6 84.4 88,1 75.8 -0.99 -1.01 098 - 108.5  172.8 182.2 1917 202.1 3.9 277
Mg, 82,1 831 BL.? 5.4 -0.89 -0.84 0,83 1160 175.7 199.6 1947 27,7  M.5 277
Ste Dv 1.0 0.9 0.9 4.8 0.08 0.10 9.45 - 9.9 1.8 21.2 9.0 23.8 3.1 00
%1 Cl 0.8 0.8 0.8 0.7 0.07 .09 037 - 8.1 1.3 1.5 0.0 19.% 2.6 0.0
TAKEDGFF -~ TARGET IAS 62 KIS, (1CAD)
117 85,0 82,9 8.5 72.9 -2.05 -1.94 045 - 81.4 184,46 186,7 227.0 229.6 2.3 .9
118 853 83,2 856 72.9 -1.99 -1.86 036 - 78.2 1857 189.7 227.0 2319  29.8 3.9
He 85,5 83,5 8.0 734 -L73 -1.62 0 0.3 - 56,7 1910 2285 2270 2716 0.4 319
120 859 83.7 83.4 7LD -1.80 -1.67 0,37 - 9.3 189.7 190.5 227.0 227.9 0.4 .9
21 84,6 83.5 852 72.7 161 -L5R 046 - 8.3 192.6 193,27 227.0 227.7 3.4 1.9
122 85.4 83.2 849 705 -1L74 -1.64 056 - 63.6 1910 209.8 227.0 249.3 319 319
Avg. B34 83,3 833 7.9 -1.82 L 037 - 77.1 0 189.1 199.7 2270 239.64 .3 3.9
Std v 0.3 0.3 0.3 0.2 0.17 0.5 0,14 - 13.9 3.2 1.3 0.0 17.6 1.3 0.0
WL 0.3 9.2 0.2 0.2 2.14 043 011 - 11,5 2.6 13.4 0.0 145 .0 0.9
TAKEGFF -- STANDARD {SEE TEXD)
Kr7 84,1 821 BAD  Ti.b -2.2% <214 0,97 - 8.2  179.5 180,2 2270 227.7 3.4 319
K28 859 83.9 8.2 7.0 -1.8% -1.80 072 - 79.9  186.0 188.9 227.0 230.5 324 .S
K3 83,1 8.8 8AS 718 -1,64 <139 057 - 76,3 1905 1961 2270 2336 3.9 U9
K31 85,1 83.1 84,6 72.1 165 1,58 0.7 - 76.0  190.7 196,35 2270 233.9 329 .9
K32 Bi.0 8.7 B4 724 -G8 -160 D4 - 89.4  189.7 189.7 227.0 227.0 324 1.9
Avg. 830 B9 846 72.2 -1.82 -1, 072 - 8.4  167.3 190.3 227.0 2.5 326 3.9
st v 0.6 0.7 0.5 0.6 0.26 9.24 0,1% - h.8 4.7 6.7 0.0 3.2 0.6 0.9
WLCL 0.6 0.7 0.5 0.5 0.25 0.23 0.44 - 5.5 4.3  b.4 8.0 3.1 0.6 0.0

*- Dats Corrected Using "Simplified Procedure”



TABLE Al-5
TAELE NO. 1.6-2.2

HUGHES 500D HELICOPTER DOT/78C
27 5/86
CORRECTION DATA*
SI1TE: 2 SIDELINE - 150 M. SOUTH JUNE 22,1983
ACOUSTIC  TRACKING DATA {Meters)
CORRECTED CORRECTIONS {dR) ANGLE {ACTUAL) {REFERENCE)  SPEED{w/sec)
By EPNL  SEL  PNLTm  Alw ALEY AR A2 A3 {Deg) gy SR CPAR SRR GRND  REF
500 FT. FLYOVER -- TARGET IAS 120 KTS.
£38 87,2 83,0 89.4 74.8 -0.72 -0.73 0,73 2.03 100.1 1936 196.6 212,14 5.5 6.7 5.9
419 87.4 831 89.8 7.1 -0.06 -0.07 -0.28 3.74 198.3  206.8 217.8 22,1 223.5 5l.4 559
f9  87.1 847 8.6 76,7 -0.05 -0.08 0.09 2.9 102.2 207.4 12,3 221 U710 B4 B9
f4l 87.2 848 89.4 74,7 -0.35 -0.37 0.14 2.9 102.6  201.8 204.8 212,01 217.4 53h.6  55.9
#42  B4,7 84,3 89.7 T.d 9.04  0.02 -0.16 .07 105.3 2100 217.7 2.1 9.9 8.5 8.9
#43 870 8A6 M2 77.2 -0..3 -0.16 -0.02  3.0% 102,10 2066 21,3 212,01 217.0 54,5 5.9
44 84,9 82,5 BB 7SS -0.37 -0.34 0.2 1.38 106.7  202.4 2114 2.4 2215 S48 TR
fvg., 86.8 84,4 89,5 T6.7 -0.24 -0.2% 0.1 .76 103.9 2041 210.6 212,1 218.8 5B.6  GL.Y
Std v 0.9 0.9 0.7 0.6 0.27 0.2 0.33 0.80 2.9 %5 7.3 0.0 2.9 3.2 0.9
ME el 0.6 0.6 0.5 0.4 0.20 0,19 0.24 0.58 2.1 4,0 &3 0.0 2.1 2.4 0.0
00 FT, FLYOUVER -- TARGET IAS 111 KT8,
BAT 85,2 827 B7.6 T4 -0.06 0.03 0.40 0.90 98,2 210.3 212,4 22,1 24,3 G40 49.4
B4g  84.2 817 86.6 7i.8 9.18 0.15 009 L2 97.4 243.5% 2153 2.1 2139  90.9 4%.6
B47 83,7 83.4 BB 750G -0.15 -0.24 0.2 124 97.8  206.4 208.3 212,14 2144  G1.4 49,4
B48 849 82.3 87,9 75.2 0.09 0.13 -0.12 1.43 109.9  212.7 226,01 212.1 225.5% 48,4 49.6
B4y 84,5 83.9 88.Y 707 -0.0% -0.08 0.03 2.%9 100.8  208.8 212.6 2124 2160 49.4 494
fvg. 853 82.8 829 749 0.00 -0.00 0.13 1.48 100.8  210.3 214.9 212.1 216.8  50.8 49.4
std v 0.9 0.8 0.9 0.8 0.43 . 0.16 0.20 0.70 5.2 2.9 6.7 9.0 5. 2.2 0.0
WLC 0.8 0.8 0.9 0.7 0.137 .15 0.19  0.67 5.0 2.8 6.4 0.0 4.7 2.4 0.9
500 F1. FLYOVER -- TARGET IAS 97 KIS,
a0 84,5 81,9 87.0 740 015 -0.04 0.03 1.23 1053 208.9 2164 2121 219.9 43,2 414
€51  85.8 83.5 97.6 748 0.14  0.10 0.19  2.06 105.7 2122 220.5 212.% 220.4 45,3 414
£52 84,4 81,8 85,2 71.4 .06 0.0 0,17 LU 15,5 2100 225.7 2121 228.0 44,7 434
£53  85.6 B3.D 863 745 -1.84 -1.76 117 L3 129.6  175.9 208.2 212.1 275.2 494 Al
fvg. 831 82,7 868 742 -0.45 -0.42 0,39 1.4 1130 201.8 222.8 2121 23,9 45,7 434
Ste Dv 0.8 0.9 0.6 0.6 0.94 0.90 0,32 0.43 11.4 7.3 5.2 0.0 26,5 2.6 0.0
1L 0.9 L1 0.8 QR .10 106 0,62 0.%0 13.4 20,3 4.2 0.0 3.4 L4 0.0
500 FT. FLYOUER —- TARGET IAS 83.3 KIS,
D54 84,5 82,0 845 TR.2 .72 -0.72 0.7 0.85 99.5 1931 1979 2124 251 4.6 I
Dis 851 83.0 8.9 7.7 -1.31 1,26 0,68 L9 108,5  184.7 1947 212.1 2236 39.1 3L
Di6 85,0 82.7 Bh.4 731 -0.47 -0.47 0.47 0.4 90.5 200,41 200.1 212,10 2424 39.6 3.1
D57 854 834 858 718 -4 -4,35 0 0.93 L.GG 103.4  183.0 188.1 212,14 218,10 41,1 371
fvg. B30 82.8 861 7LE -0.98 -0.9%  0.6% L4 100.5  190.7 195.2 2124 7.2 40,1 .8
Stabv 0.4 0.6 0.4 03 0.46  0.42 0.19 0.8 . 8.2 5.2 0.0 4.9 0.9 0.0
%€ 0.4 0.7 0.4 04 0.5% 0.5 0.22 0.%9 8.9 9.7 b 0.0 5.8 .0 0.0
1000 FT. FLYOVER -- TARGET 1AS 125 KT8,
ENe  80.4 78,1 B1.0  4B.4 -0.07 -0.13 0.0y - 92,9 37,5 327.9 5.4 33/ H6.1 SR9
ES9  80.0 77.8 80.5 48,5 0.33 0.20 -0.03 - 109.1  336.2 355.8 3.4 IG.0 0 S8 5NLY
B0 80.5 78,5 80.9 8.8 0.06 -0.02 0.1 - 102. 329.9 3382 3Iv.4 W39 D6 TRL9
fvg. 80.3 78.1 80.8 48,5 0.11  0.02 0.06 - 101,  331.2 340.7 335.4 3449 56,1 8.9
Stdov 0.3 0.4 0.3 0.2 0.20 0.17 0.08 - 8.2 4.5 14,1 8.0 9.6 0.5 0.0
WIEL 0.3 0.6 0.4 03 0.34 0.28 0,13 - 3.8 7.4 2.8 0.0 16.2 0.9 0.0

%- Data Corrected Using *Simplified Procedure’



TABLE Al-6
TABLE NO. 1.6-2.3

HUGHES 500D HELICOPTER DoT/75C
27 586
CORRECTION DATA*
§ITE: 2 SIDELINE - 150 M. SOUTH JUNE 22,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dR) ANGLE {ACTUAL) (REFERENCE)  SPEED{a/sec)
Ev EPNL  SEL PNLTm  Alm ALPY AMBY A2 N3 {Deg) Ps SR CPAR SRR GRND  REF
& DEGREE APPROACH -- TARGET 1AS 72 KIS,
67 87.1 85.1 89.5 77.1 =106 -0.97 0.7% - 112.2  172.4 186.2 1917 7.0 7.0 37
68 g7.1 85,2 89.2 765 -0.94 -0.91 0.41 - 100.2 1741 176.9 1917 1948 34,5 337
89 88.3 86.7 90.7 78.4 -0.74 -0.69 1.28 - 101.4  177.3 180.9 1917 195.% 42,7 337
610  85.6 83.5 86.8 74.4 -1 -1.3 0.3t - 122.7  172.2 204.7 1917 227.9 33.4 3.7
Gi1 871 85.0 887 724.2 -0.80 -0.76 .62 - 101.8  176.4 180.3 191.7 195.8 345 337
fvg. 87.0 851 89.0 76.5 -0.93 -0.87 0.47 107.7  174.% 185.8 191.7 204.2 3.8 317
Sté v 0.9 1.1 1.4 1.4 0.16 0.14 0,38 - 9.7 2.3 114 0.0 14,2 3.6 0.0
WLl 0.9 1.1 L4 L4 9.15 0.14 0.36 - 9.3 2.2 10.6 0.0 13.5 3.4 0.0
& DEGREE APPROACH -- TARGET 1AS 52 KIS.
Hi2  B4.7 841 87.2 749 -0.88 -0.82 0.98 - 98.9  17%.6 177.8 1917 1940 2.3 23,2
Hi3  872.7 86.0 86.1 75.8 -1.01 -0.9% 0.8 - 113.4  172.8 188.2 191.7 208.8 24,2 23,2
Hl4 89.1 87.1 872.6 75.3 -0.87 -0.79 1.4 - 110.6  175.4 187.1 1917 2047 32,4 23.2
HIS 862 83,5 85.2 72.% -0.81 -0.77 0.3 - 105.3  175.8 182.2 1917 98,7 23,7 23.2
Hi6  88.0 844 8B.D 759 -1.94 -1.47 145 - 97,5 163.6 160.0 1917 1933 8.8 23.2
Avg., 87.0 83.4 889 74.8 -1.02 -0.%6 1.08 - 105.1 172,46 180.1 1917 199.9 27,7 23.3
Sta Ov 1.1 1.6 1.3 1.4 0.30 0.29 0.54 - 7.0 5.2 9.4 0.0 4.7 1.2 0.0
90%€C 1.1 L% L2 1.3 9.28 0.28 0.51 8.6 4.9 9.0 0.0 4.4 L1 0.0
9 DEGREE APPROACH -- TARGET I1AS 42 KT8,
J23 87,2 454 871 75 0.08 -0.03 1.08 - 12,0 187.2 220.7 191.2 225.4 350 7.7
J4 87,2 833 863 747 -0.61 -0.81 1.07 - 85,9  176.7 177.% 1912 1916 334 27.7
25 82,2 8.3 867 A9 -0.61 -0.60 1.40 - 79.6 1765 179.5 191.2 1944 34,0 27,7
26 87.2 837 87.2 7.6 -0.51 -0.46 0.88 - 100.4  179.5 182.5 1912 1944 32,4 277
fvg, 87,2 83,5 868 751 -0.43 -0.42 1.1 - 97.0  180.0 189.9 191.2 201.4 .2 27,7
St by 0.0 0.2 0.4 0.4 0.30 0.27 0.22 - 18.8 .l 2006 0.0 16.0 .6 0.0
0IC 0.0 0.3 0.5 0.4 0.3 0.32 0.2% - 2.1 5.9 2.2 0.0 18.89 1.9 0.0
12 DEGREE APPROACH -- TARGET IAS 62 KTS.
133 85.9 84.0 857 73.b -0.46 -0.49 0.6 - 92.9  178.1 178.4 190.% 190.7 3.9 27.7
L34 86.9 83.4 86.8 74.8 -0.41 -0.43 0.8t - 95.0  179.2 180.2 1%0.5 1915 319 7.7
L3 B84.2 842 87.2 749 -0.52 -0.52 0.720 - 107.8 1771 186.0 190.5 200.1 0.9 22.7
L36 83.8 86.8 88.4 77.4 -0.60 -0.59 0.51 - 126.9  175.8 219.9 190.5 238.3 29.3 277
L37  87.1 8.6 860 737 0.5t -0.48 90.62 - 1LY 17,9 1917 190.5% 200.2 0.4 27.7
Avg, 87.0 85.2 848 749 =0.30 -0.50 0.67 107.1 1776 1913 190.5 208.2  30.7 277
Std v 1.1 11 10 15 0.07 006 0,11 - 13.6 1.3 16,9 0.0 19.3 0.9 0.0
E17 28 S U T V0 S X S 0¥ | 0.07 0.06 0.1t 13.0 1.2 18 0.0 18.6 0.9 0.0

%- Dats Corrected Using *Simplified Procedure"



TABLE Al-7
TABLE ND. 1.6-3.1
HUGHES 500D HELICOPTER

DoT/75C

2/ 388
CORRECTION DATAX
§ITE: 3 SIDELINE - 150 M. NORTH JUNE 22,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dB) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/sec)
Ev  EPNL SEL PMLTm  Alm AHEY AR A2 N3 {Deg) g GR CPAR SRR GRND  REF
& DEGREE APPROACH -- TARGET 1AS 62 KTS. (ICAD)
F1 86.2 83.7 872.0 74.1 -0.74 -0.68 0.84 - 107.6  178.7 187.5 191.7 2011 3.9 27
F2 83.6 81.0 84,1 711 -0.7¢ -0.67 0.16 - 109.8  178.7 189.9 1917 3.7 7.3 277
F3 85.6 82.9 840 73.0 -0,88 -0.81 109 - 132.1 176.2 237.6 191.7 208.4 334 27.7
F4 85.2 82.5 83.t 7.7 -0.78 -0.69 1,38 - 15,2 177.7 196.4 1917 241.8 36,0 27.7
Fh 83.4 80,7 86,1 7.4 -0.64 -0.61 0,39 - 102.8  179.2 183.8 1917 1966 28.8 22.7
Fé 85.3 82,5 84.0 73.4 -0.9% -0.85 0.92 - 106.1 174, 181.6 191.7 199.5 319 277
fvg. B4.9 822 817 747 -0.77 -0.72 0.8 - 112.3 177, 1961 1917 211.8 3.5 277
Stabv 1.1 L2 L0 L1 0.10 0.09 0.4% - 10.6 1.8 2.0 0.0 23.4 3.1 0.0
Wicl 0.9 0.9 0.8 0.9 0.08 0.08 037 - 8.7 1.3 17.2 0.0 193 2.6 0.0
TAKEOFF -~ TARGET 1AS 62 XTS. (ICAD)
117 83.6 81,5 83.2 721 -1.87 -L.7% 009 - 47,5 188.3 2031.9 227.0 245.7 28.3 3.9
118 83,9 8L 82.6 713 -1.78 -1.72 030 - 44,2 189.4 2718 227.0 325.6 9.8 3L
119 844 82,3 8.2 719 -1.52 -1.44 0,28 - 76.1 1949 200.7 227.0 231.8 30,4 3.9
120 84.7 82.7 84.7 72.7 -1.62 -1.31 030 - 89.5 193,46 193.6 227.0 2270  30.4 319
121 84,5 82,7 851 734 -1.43 -1.34 0,40 - 78.1  196.6 Z200.9 227.0 3.9 .4 39
122 84,4 821 831 T3 -1.53 -1.48 0.%0 - 123.3 1949 233.2 227.0 276 319 319
fvg. 84,1 82,2 83,4 72,1 -1.62 -1.34 0.3t - 79.8 192.9 17.4  227.0 2R 30.3 39
Std bv 0.4 0.5 1.0 0.8 0.17 0.1 0.14 - 26.2 3.3 30.0 0.0 37.7 1.3 0.9
ML Cct 0.3 0.4 0.8 0.7 .14 013 011 - .5 2.7 249 0.0 319 1.0 0.9
TAKEQFF -~ STANDARD (SEE TEXT)
K27 84,3 82.1 BAR 72.4 2,03 -1.9% 0.9 - 75.4 183,10 189.2 2272.0 2345 334 9
K28 83.7 82.0 843 7.7 -1.67 -1.61 0,83 - 111.0  189.8 203.,3  227.0 243.1 324 3.9
K30 NO TRACKING DATA
K3t 84.8 82.8 853 7.6 -1.44 ~1.36  0.64 - 119,5 1946 207.7 227.0 242.3 329 319
¥32 83,5 8.8 846 NI -1.% -1.42 0.59 - 5.1 193.5 239.1 222.0 280.4  32.4 319
fivg. 84.1 82,1 84.2 7.0 -1.66 -1.38 0.49 - 87.7 190.2 209.8 227.0 2%0.1 3.8 3.9
Std v 0.6 0.4 1.1 0.7 0.27 027 0.4 - 28.0 5.2 21.0 0.0 20.6 0.5 0.0
Mmrcl 0.7 05 1.3 0.8 0.3t 031 016 - 32.9 6.1 247 0.0 24.2 0.6 0.0

*- Dats Corrected Using "Simplified Procedure®



TABLE Al-8
TABLE NO. 1.4-3.2

HUGHES 500D HELICOPTER DoT/78C
2/ 3/86
CORRECTION DATA*
SITE: 3 SIDELINE - 150 M. NORTH JUNE 22,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTURL) (REFERENCE)  SPEED(w/sec)
Ev EPNL  SEL PNLT  Alw ALPY AR N2 N3 {Deg) CPA SR CPAR SRR GRND  REF
500 FT. FLYOVER -- TARGET 1AS 125 KTS.
A38 86,1 84,2 88.1 74.3 -0.66 -0.68 Q.71 1.0% 104.3 1948 201.2 2121 219.1 41,7 559
A3y 831 83.0 87.9 75.5 =0.01 0.0t -0.30 1.94 123.3  208.1 249.1 212.1 253.9 514 559
A40 85,4 83,3 88.0 75.7 0.06 003 0,07 151 1132 208.7 227.2 22,1 230.9 561 55.9
A4l 85.8 83.6 88.8 74.7 -0.24 -0.27 0.12 1,53 13,5 2031 2216 212.1 2314 55,4 559
S A2 852 83.0 87.1 750 0.14  0.11 -0.18 1,49 101.5  211.4 215.8 212,01 2465 535 S55.9
A4 84,9 82,8 88.0 76.0 -0.02 -0.04 -0.04 1.58 109.2  208.0 220.2 212.t 2247 54,5 55.9
AR44  B6.3 B4.2 8B.7 4.5 =0.24 -0.27 0.19 2,46 79.4 203.7 207.5 212.1 216.0 566 55.9
Avg, 83.5 83.4 88.1 76,0 -0.14 -0.16 0.08 .71 106,3  205.4 220.4 212,01 227.% 55.6 55.9
Stabv 0.6 0.6 0.6 0.4 0.27  0.27 033 0.50 13.9 59 154 0.0 13.3 3.2 0.0
904 C1 0.4 0.4 0.4 0.4 0.20 0.20 0.24 0.34 10.2 4.0 13 0.0 9.7 2.4 0.0
00 FT. FLYOVER -- TARGET 1AS 111 TS,
BAG  85.9 83.6 88.4 740 0.12 0.09 0.38 1.84 98.0 2116 3.7 2.1 24,2 540 49.4
B44 84,3 82,1 860 737 0.28 0.21 0.7 2.%2 100.8 214,97 218.8 212.1 216,0  50.9 49.4%
B47  BA9 82,0 86.%5 74,72 0.0 -0.10 0.23 1,14 1.5 2076 223,41 22,1 228.0 51,4 49.¢
B48 84,7 82.4 86,3 74.4 0.25  0.17 -0.14 2,74 87.3 214,01 2143 2121 212.4  4AB.4 49,4
B4?  B4.4 B2.0 864 74,1 0,07 0.01 0,01 1.34 19,3 210.1 2410 212.1 2433 49.4  49.¢
fvg. 84.8 B2.5 86,7 745 0.13 0,08 0.11 1.88 103.4 2117 222.2 2.1 222.8  50.8 49.%
Std v 0.6 0.6 0.9 0.9 0.15  0.12  0.20  0.47 12.4 3.0 1.2 0.0 13.0 2.2 0.0
902 €L 0.6 0.6 0.9 0.8 0.14 0,12 0.19 90.44 1.8 2.8 10.7 0.0 12.4 2.1 0.0
00 FT. FLYOVER -- TARGET 1AS 97 XIS,
i 84,9 82,0 839 73.4 0.00 0.00 001 2,38 99.5  210.3 3.2 2121 L0 4.2 434
£t 84,7 82,3 859 73.4 0.23  0.17 0.16  1.07 93.6 3.6 2140 2121 212,85 45,3 4.4
il 84,7 8.6 8.8 71.8 0.13 0.07 0,15 2,15 97.4 2114 N3.2 N1 3.9 447 434
€33 84,1 81.8 861 73.4 -1.78 -1L.72 116 070 132.0 1770 238.0 2121 285.3  49.4 434
fug. 84,6 82,3 B6.D T3 -0.34 -0.37 0,37 1,57 105.6 2031 219.6 212.1 231.7 45,7 434
Std Dv 0.4 0.4 0.1 0.2 0.9 0.90 0.53 0.82 17.8 17.5  12.3 0.0 357 2.6 0.0
0LLC1 0.4 0.4 01 0.2 1.1 1.06 0.62 0.9% 2.9 20,5 14.4 0.0 420 L1 0.0
300 FT. FLYQUER -~ TARGET IAS 83.5 K18,
D4 84,4 82,0 840 73.2 -0.47 -0.66 0.65 1.44 872.6  196.4 196.5 2121 U231 A0.6 7.
D55 84,3 82,0 855 731 -1.21 <120 0.46 0.98 13,9 1859 203.2 212,10 2319 9.1 A
D36 845 82.5 857 729 -0.23 0,30 0.45 .82 160.3  201.4 596.6 212.1 428.4  39.6 I7.1
DF7  84.4 823 8.7 L% -1.34 -1,29 091 0.80 122,9 1841 219.4  212.1 252.7 411 37
Avg. 84,4 82,2 857 7.2 -0.86 -0.86 0.67 1.3 1211 191.9 3040 212,14 3.3 401 371
Std v 0.1 0.2 0.2 0.3 0.5 0,47 0,19 0.5 30.1 8.3 195.4 0.0 198.7 0.9 0.0
207 C1 0.1 0.3 0.3 0.4 0.60 0.5% 0.22 0.58 35.4 9.8 129.8 0.0 233.8 1.1 0.9
1000 FT. FLYOVER -~ TARGET IAS 125 KTS.
B 8.2 77.5 81,7 48.8 0.02 -0.04 0.08 90.4  329.2 329.3 3354 1354 561 55.9
ES9  79.3 77.2 814 9.4 0.33 0,25 -0.05 - 109.1  337.9 357.6 335.4 3549 554 559
E&0 80,1 77.8 814 890 0.08 0.02 0,09 92.9 3.6 324 5.4 IE9 0 %66 55.9
Avg,  79.9 77.% 815 9.1 0.14 0,08 0.04 - 97.%  332.9 3396 3354 3421 561 55.9
Stddv 0.4 0.3 0.2 0.3 0.16 0,153 008 - 10.1 4.5 154 0.0 1.4 0.5 0.0
902 C1 0.6 0.5 0.3 0.8 0.28 0.26 0.13 17.1 1.6 2.3 0.0 18.8 0.9 0.0

A~ Dty Corrected Using *Simplified Procedure’



TABLE A1-9
TARLE NO. 1.6-3.3

HUGHES S00D HELICOFTER DoT/75C
2/ 5186
CORFECTION DATAX
SITE: 3 SIDELINE - 130 ¥, NORTH JUNE 22,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dB) ANGLE {ACTUAL) (REFERENCE)  SPEEDYm/cec)
v EPNL  SEL  PHLTe  Alm AUPY ALY A2 N {Deg) Crs SR EPAR SRR GRMD  REF
& DEGREE APPROACH -- TARGET 1AS 72 KIS.
67 83.8 81.6 844 713 -0.93 0.9t 072 - 104.2 1741 179.6 1917 197.7 1.0 37
68 83,3 80.8 843 718 -0.86 -0.80 90.37 - 19,0 1759 2011 1917 219.2 345 337
69 83,7 81.1 846 1.2 -0,68 -0.62 1,24 - 97.7  179.2 180.8 1917 193.4 42,7 337
610 84,5 82,2 83.% 73.4 -0.95 -0.% 0.28 - 15,6 173.9 192.9 1917 2.6 3.4 337
611 84,8 82.4 838 7.9 -0.72 -0.49 0.58 - 11,7 1783 19149 1917 2063 3.5 337
fvg. 840 81,6 85.0 7.1 -0.83 -0.78 0.64 - 109.7  1726.3 189.3 1917 205.9 388 337
Std v 0.6 0.7 0. 1.0 .42 0.3 0,38 - 8.7 2.4 94 0.0 103 3.6 0.0
9L cl 0.6 0.7 0.8 0.9 0,42 012 0.3 - 8.3 2.3 8.8 0.0 1.1 3.4 0.0
& DEGREE APPROACH -- TARGET 1AG 52 KTS.
H12 87,1 853 868 T0.7 -0.78 -0.72 0.94 - 133.8  177.4 M45.7 191,7 2634 27.3 231
HI3 86,5 84.8 834 725 -0.89 -0.87 40.83 - 79.2 1745 1777 191,27 1951 262 23.2
Hi4 85,6 83.2 841 1.9 -0.7%3 -0.72 LH - 112.5 1769 1915 1917 M2.5 324 232
HiS 87.0 85.2 85.4 72.7 -0.72 -0.66 0,33 - 74.7  177.6 1841 1917 198.7 237 23.2
Hi6 861 837 861 730 -0.80 -0.79 123 - 97.6 1751 1767 191.7 193.4 8.8 23.2
fvg., 86.5 84,4 835 732 -0.79 -9.7% 101 - 99.6 176,3 195.1 1917 2.0 27.7 212
Std v 0.6 0.9 10 15 0.06 9.08 0.5 - 24,3 1.4 28.9 0.0 0.4 3.2 0.0
901 Cl 0.6 0.9 1.0 1.4 0.06 0.08 0.4 23.2 1.3 7.5 0.0 28.9 L7 S R
9 DEGREE APPROACH -- TARGET 1AS 62 KIS.
23 84,7 82,3 847 732 0.14 0,42 1.0: - 124,2  189.2 1228.8 191.,2 3.2 N0 277
424 842 8L7 8% 0.5 -0,52 -0.53 1.04 - 94,8 178.5 179.1 1912 191.% 334 277
25 849 82,2 839 72.8 -6.51 -0.51 1.3 - 1108  178.3 190.7 1912 4.5 .0 27.7
J26 844 819 844 1.4 -0.33 -0.32 0.8% - 126,3 1813 225.0 191,27 3.2 324 177
fvg. B84.4 82,0 BALL 719 -0.30 -0.3t 107 - 114.0  181.8 205.9 191.2 6.2 WM.2 2.7
Std v 0,3 0.3 L0 1.3 9.3t 0.3 0,21 - 14,5 5.1 2407 0.0 216 1.6 0.0
9z Cl 0.4 0.3 1.2 LG 0.36 036 0.2% - 17.1 6.0 294 9.0 25.4 1.9 0.0
12 DEGREE APPROACH -- TARGET IAS 62 KTS.
133 84,1 817 84.8 72.4 -5.47 033 0.64 - 1114 180.8 193.8 190,35 4.2 W9 277
L34 NO TRACKING DATH
135 83,9 81.0 BA6 7.6 -0,42 -0.38 0.6 - 114.8  179.7 198.1 190.5 209.9 3.9 22.7
L3¢ 86,3 82,8 87.2 73.3 -0.51 -0.46 0.46 - 12,8 178.4 209.8 190.,5 224.0 9.3 27.7
137 84,7 82.1 840 7.4 -0.3% -0.3% 0.57 - 106.5  180.6 188.4 190.5 198.6 .4 277
fvg. 84,8 819 853 721 -0.44 -0.38 0.58 -~ 13,6 179.9 197.5 190.5 9.2 #3277
std v 1.1 0.7 L3 L0 007 0.06 009 - b.4 1.8 94 0.0 109 0.7 0.0
91 el 1.3 0.9 1.5 1.2 9.08 007 0.1 - 7.6 1.3 1.7 0.0 12.8 9.9 0.0

*- Duls Correcled Using *Sisplified Procedure’



TABLE A2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86

HUGHES 500 D/E
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 125.00 59.00 492.00 26.41 0.7986
B 111.00 59.00 492.00 26.41 0.7774
C 97.00 59.00 492.00 26.41 0.7562
D 83.50 59.00 492.00 26.41 0.7358

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 125.00 77.00 492.00 26.41 0.7851
B 111.00 77.00 492,00 26.41 0.7642
C 97.00 77.00 492,00 26.41 0.7434
D 83.50 77.00 492.00 26.41 0.7233

TARGET CONDITIONS

SERIES DESCRIPTION

A 500 FT. LFO IAS = 125 KTS.
B 500 FT. LFO IAS = 111 KTS.
C 500 FT. LFO IAS = 97 KTS.

D 500 FT. LFO IAS = 83.5 KTS.

* 492,00 RPM = 1037 ROTOR SPEED (STANDARD)



TABLE A2-2

ACTUAL TEST CONDITIONS

HUGHES 500 D/E

EVENT

A38
A39
A40
A4l
A42
A43
Ab44
B45
B46
B47
B48
B49
C50
C51
C52
C53
D54
D55
D56
D57

IAS
120.00
100.00
109.00
108.00
104.00
106.00
110.00
105.00

99.00
100.00

94.00

96.00

84.00

88.00

87.00

96.00

79.00

76.00

77.00

80.00

ANAL. DATE: 11-Mar-86

TEMP (F) ROTOR RPM BLADE DIAM.

92.00
91.00
90.00
89.00
88.00
87.00
86.00
86.00
85.00
85.00
85.00
85.00
85.00
86.00
86.00
86.00
86.00
86.00
86.00
86.00

490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00
490.00

26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41

ADVM #
0.7646
0.7359
0.7498
0.7490
0.7438
0.7474
0.7540
0.7466
0.7385
0.7399
0.7311
0.7340
0.7163
0.7216
0.7201
0.7334
0.7083
0.7039
0.7053
0.7098



EVENT
A38
A39
A40
A41
A42
A43
A44
B45
B46
B47
B48
B49
C50
C51
C52
C53
D54
D55
D56
D57

TEST
ALT

408.00
473.70
476.60
449.70
489.10
472.90
452.70
490.10
505.20
471.60
501.40
483.10
483,80
499.30
489.10
308.40
416.10
360.40
441,30
350.80

TABLE A2-3

ACTUAL TEST NOISE DATA

ANAL. DATE: 11-Mar-86

HUGHES 500 D/E

———— AS MEAS. PNLTM ———-

LEFT
87.70
86.00
86.40
87.50
85.30
86.40
87.10
86.70
85.20
85.40
86.40
85.00
85.90
84.60
85.10
87.20
86.40
85.70
85.90
86.30

CENTER
88.10
86.10
86.80
87.50
86.40
86.30
86.50
87.70
85.50
86.90
86.30
86.80
87.10
86.40
86.10
92.40
89.50
90.00
87.30
91.30

RIGHT
88.10
86.10
86.70
86.80
86.40
87.30
86.30
86.40
83.40
86.50
83.30
86.30
83.50
85.40
83.60
86.70
85.10
85.30
84.10
85.70

-- PNLTM 492 FOOT NORM, --

LEFT
86.85
85.81
86.24
87.07
85.27
86.20
86.70
86.68
85.33
85.19
86.50
84.91
85.82
84.67
85.07
85.38
85.63
84.37
85.38
84.88

CENTER
86.22
85.72
86.48
86.60
86.34
85.90
85.66
87.66
85.77
86.47
86.49
86.62
86.93
86.55
86.04
87.70
87.81
86.87
86.21
87.90

RIGHT
87.25
85.91
86.54
86.37
86.37
87.10
85.90
86.38
83.53
86.29
83.40
86.21
83.42
85.47
83.57
84.88
84.33
83.97
83.58
84.28
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TABLE A2-4

HUGHES 500 D/E
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
A38 0.7646 86.85
A39 0.7359 85.81
A40 0.7498 86.24
A4l 0.7490 87.07
A42 0.7438 85.27
A43 0.7474 86.20
A44 0.7540 86.70
B45 0.7466 86.68
B46 0.7385 85.33
B47 0.7399 85.19
B48 0.7311 86.50
B49 0.7340 84.91
C50 0.7163 85.82
C51 0.7216 84.67
C52 0.7201 85.07
C53 0.7334 85.38
D54 0.7083 85.63
D55 0.7039 84.37
D56 0.7053 85.38
D57 0.7098 84.88

LINEAR REGRESSION EQUATION

Y = SLOPE

= 30.87

R SQ. = 0.485
R = 0.696
STD.ERR = 0.577
CORREL = 0.696
SAMPLE = 20

*X 4+

MEAN X
S.D. X
MEAN Y
S.D. Y
TOT VAR

INTERCEPT
63.08

0.7327
0.0176
85.70
0.78
0.61



TABLE A2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 30.87 63.08
R SQ. = 0.485 MEAN X = 0.7327
R = 0.696 S.D. X = 0.0176
STD.ERR = 0.577 MEAN Y =, 85.70
CORREL = 0.696 S.D. Y = 0.78
SAMPLE = 20 TOT VAR = 0.61

I nsninnnn

SECOND ORDER EQUATION

Y = A+ Bl *X + B2 *X'
Y = 364.60 + -794.49 * X + 564,50 *x!
R SQ. = 0.075 MEAN X = 0.7327
R = 0.273 S.D. X = 0.0176
STD.ERR = 0.567 MEAN Y = 85.70
SAMPLE = 20 S.D. Y = 0.78
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TABLE A2-6

HUGHES 500 D/E

CENTER LINE

ANAL., DATE: 11-Mar-86

EVENT X INPUT Y INPUT
A38 0.7646 86.22
A39 0.7359 85.72
A40 0.7498 86.48
A4l 0.7490 86.60
A42 0.7438 86.34
A43 0.7474 85.90
Ad4 0.7540 85.66
B45 0.7466 87.66
B46 0.7385 85.77
B47 0.7399 86.47
B48 0.7311 86.49
B49 10,7340 86.62
C50 0.7163 86.93
C51 0.7216 86.55
C52 0.7201 86.04
C53 0.7334 87.70
D54 0.7083 87.81
D55 0.7039 86.87
D56 0.7053 86.21
D57 0.7098 87.90

LINEAR REGRESSION EQUATION

R SQ.

R

STD. ERR
CORREL
SAMPLE

SLOPE
-15.96

0.163
0.404
0.655
-0.404
20

*X 4+

MEAN X
S.D. X
MEAN Y
S.D. Y
TOT VAR

INTERCEPT
98.29

0.7327
0.0176
86.60
0.70
0.49



TABLE A2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT

= -15.96 98.29

R SQ. = 0.163 MEAN X = 0.7327
R = 0.404 S.D., X = 0.0176
STD.ERR = 0.655 MEAN Y = 86.60
CORREL = ~-0.404 S.D. Y = 0.70
SAMPLE = 20 TOT VAR = 0.49

A R nnnnmnm

SECOND ORDER EQUATION

Y = A+ Bl *X o+ B2 *X!
Y = 151.12 + -160.58 * X + 98.91 *x!
R SQ. = -0.386 MEAN X = 0.7327
R = ERR  S.D. X = 0.0176
STD.ERR = 0.674 MEAN Y = 86.60
SAMPLE = 20 S.D. Y = 0.70
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HUGHES 500 D/E
RIGHT SIDELINE

TABLE A2-8

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
A38 0.7646 87.25
A39 0.7359 85.91
A40 0.7498 86.54
A4l 0.7490 86.37
A42 0.7438 86.37
A43 0.7474 87.10
Ad4 0.7540 85.90
B45 0.7466 86.38
B46 0.7385 83.53
B47 0.7399 86.29
B48 0.7311 83.40
B49 0.7340 86.21
C50 0.7163 83.42
C51 0.7216 85.47
C52 0.7201 83.57
C53 0.7334 84.88
D54 0.7083 84.33
D55 0.7039 83.97
D56 0.7053 83.58
D57 0.7098 84.28

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

Y

SLOPE
59.65

0.607
0.779
0.870
0.779

20

*X 4+

MEAN X
S.D. X
MEAN Y
S.D. Y
TOT VAR

INTERCEPT
41.53

0.7327
0.0176
85.24
1.35
1.83



TABLE A2-9
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
- 59.65 41.53
RSQ. =  0.607 MEAN X = 0.7327
R = 0.779 S.D. X = 0.0176
STD.ERR =  0.870 MEAN Y = 85.24
CORREL =  0.779 S.D. Y=  1.35
SAMPLE = 20 TOT VAR =  1.83
IR
SECOND ORDER EQUATION
Y = A + Bl *X + B2 *x!
Y= 322,60 + -709.71 * X +  526.20 #x!
RSQ. =  0.518 MEAN X = 0.7327
R = 0.720 S.D, X = 0.0176
STD.ERR =  0.880 MEAN Y = 85.24
SAMPLE = 20 S.D. Y= 1.35
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A: 10-Mar-86

TABLE A3-~1

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELTQOPTER: HUGHES 500 D/E
OPERATION: ICAO TAKEOFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 2 1 3

117 85.00 82.10 83.60 83.57
118 85.30 82.30 83.90 83.83
119 85.50 82.40 84.10 84.00
T20 85.90 83.50 84.70 84.70
121 85.60 83.20 84.50 84.43
122 85.40 83.40 84.10 84.30
AVERAGE 85.45 82.82 84.15 84.14
SID. DEV. 0.30 0.62 0.40 0.42
90% C.I. 0.25 0.51 0.33 0.34




A: 10-Mar-86

TABLE A3-2

SUMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELTOOPTER: HUGHES 500 D/E
OPFRATION: ICAO LFO

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STIE 2/3 1 3/2

A38 86.10 83.70 87.20 85.67
A39 85.10 82.90 87.40 85.13
AO 85.40 83.50 87.10 85.33
A4l 85.80 83.30 87.20 85.43
A42 85.20 82.50 86.70 84.80
A43 84.90 82.70 87.00 84.87
A4 84.90 82.40 86.30 84.53
AVERAGE 85.34 83.00 86.9 85.11
SID. DEV. 0.46 0.51 0.37 0.40
9% C.I. 0.34 0.37 0.27 0.29




A: 10-Mar-86

TABLE A3-3

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELICOPTER: HUGHES 500 D/E
OPERATION: ICAO APPROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 3 1 2

Fl 86.20 89.30 87.50 87.67
F2 83.60 87.30 85.90 85.60
F3 85.60 90.50 87.00 87.70
F4 85.20 89.70 88.80 87.90
F5 83.40 87.10 86.60 85.70
Fo6 85.30 88.50 86.60 86.80
AVERAGE 84.88 88.73 87.07 86.89
SID. DEV. 1.13 1.35 1.00 1.04
9% C.I. 0.93 1.11 0.82 0.85




APPENDIX B (B1-B3)

AEROSPATIALE AS 350D, ASTAR



TABLE Bl-1
TABLE NO. J.3-1.2 {(REV. D)

AEROSPATIALE AS-350D HELICOPTER {(ASTAR) DoT/T5C
3/13/86
CORRECTION DATAX
SITE: 1 CENTERLINE - CENTER JUNE  8,1983
ACOUSTIC  TRACKING DATA {Meters)

(BRRECTED CORRECTIONS (dR) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/csec)
Ev EPNL  SEL  PHLTH  Alm AP AR A2 /N3 {Deg) CPh SR EPAR SRR GRND  REF
500 FT. FLYOVER —- TARGET IAS 143 HFH.
N4t 8B.9 83.8 924 79.2 1.42 1,47 -0.51 0.72 140.7 1707 269.6 1500 2320 626 61.Y
NA2 .5 B34 913 78.4 232 2407 0.0 - 145.5  180.7 318.8 150.0 264.6 2.6 439
M3 89.9 845 93.3 79.2 .53 L339 -0.23 0.2 145.1 188,46 294.9 1G0.0 262.3 861 1LY
N44 88,7 856 91,2 78.4 1.3t 1.24 -0.46 072 135,7  168.1 240.6 1500 2147 2.6 639
RV%. 89.0 83.8 92.0 78.8 1.64 L1.54 -0.47 0.37 141.8 1720 281.0 1G0.0 2447 63D &L.Y
Stabv 0.6 0.5 L0 0.5 0.46 0.36 0.19 0.27 4.6 3.9 3.6 0.0 23.6 1.8 0.0
WLl 0.7 0.6 L1 0.6 0.54  0.43 0.23 0.45 5.4 6.9 39.% 0.0 0.7 P B A
00 FT, FLYOUER -~ TARGET IAS 130.3 HFH.
£22  87.2 BAL 9.0 747 1.03  0.88 -0.27 .55 1443 1821 277.6 1G0.0 2570 DB 3.3
#23  88.2 845 9.1 78.6 2,52 2.01 -0.64 055 130.9  181.7 240.5 150.0 198.6 938.1 8.3
A24 88,1 84,6 91.2 704 1.0%  0.88 -0.27 0.5% 144,3 1621 277.4 150.0 256.9  SB.l S8.3
#25  83.6 851 910 77.8 1,72 1.47 -0.46  0.59 142,5 1721 282.9 150.0 2466 8.1 §8.3
A2 8B.6 BA9 914 77.8 0.62 0.48 -0.13  0.W9 143.4 1354 260,46 1500 25145 §B.1 38.3
#27 88.6 B83.2 9.1 76.8 2.53 .33 0.7 0.%9 194.0  183.4 A18.7 150.0 342.0  38.1 58.3
fvg. 88,2 847 910 7.5 1.58  1.34 -0.41 0.%7 143.2  149.5 293.0 100.0 258.8  GE.1 9B.3
Std bv 0.5 0.4 0.8 . 0.88  0.72 0.22 0.02 7.3 11,5 63.5 0.0 45.4 0.0 0.0
90%E 04 0.3 0.6 0.6 9.67  0.59 0.18  0.02 6.0 9.5 §L2 0.0 38.2 9.0 0.0
500 FT. FLYOUER -- TARGET IAS 114 MPH.
B28  87.6 83.6 916 7.4 2,08 149 -0.2% 0.4 164.4 1454 415.1  190.0 557.8 5.7 G
B29 NO TRACKING DATA
B30 857 82.1 88.2 74.4 -0.04 -0.14 0,14 - 134,2  146.8 204.8 150D 9.3 2.7 LY
B3t  85.9 82.4 829 73.9 . 1.08 0.9t 0.7 - 141.2  161.7 258.4 180.0 239.7 547 L9
fvg.  86.4 82,7 89.2 742 .04 0.73 -0.09 90.41 144.6  138.0 359.4 1500 3356 G2.7 5L.9
Stdabv 1.0 0.8 2.0 L9 1.06 0.83 4.1 - 15, 9.9 223.1 0.0 1934 0.0 0.0
WY e 7 13 34 3.2 .79 L3 035 - 26.6 16.7 3761 0.0 325.% 5.0 0.0
500 FT. FLYOVER -~ TARGET IAS 101.5 NPH.
€32 87.7 BA0 90,2 754 219 L7 014 - 153.8  172.1 389.3 150.0 339.4  4B.7 454
£33 NG TRACKING DAY
34 87.8 84.2 89.9 74.6 1.86 1.58 -0.55 0.8 115.4 74.2 192.9  130.0 166.1 447 4.4
€35 87.2 83.4 88.7 75.4 1.07 0.82 -0.32 0.60 94.7  162.1 162,7 130.0 150.5 447 454
£36 87.2 84,0 88.9 75.4 1.3 105 -0.47 0.72 136.7 1855 2415 150.0 218,79 43.8  45.4
fvg. 87.5 B39 89.4 7L 1,59 L.29 ~0.37  0.44 125.2 168.5 246.6 150.0 218.7 45D 404
Sdw 0.3 0.4 0.7 0.8 0.53 0.43 0.18 0.07 5.7 5.6 1005 0.0 8.6 2.2 0.0
90%Cl 0.4 0.4 0.9 0.7 0.62 0.5 9.2t 0.2 30.2 b.6 118.3 0.0 100.7 2.6 0.0
0 FT. FLYOVER -- TARGET 1AS 86 MFH,
W% 87.3 84,3 89.1 75.4 -0.05 -0.15 -0.08 0.44 128.7  146.7 188.0 130.0 192.2  37.1  18.4
Ma4 87,2 83.6 B9 763 2.2 1.90 -0.74 - 108.0  179.7 188.9 180.0 157.7  37.1 38.4
W7 86,4 83,1 882 74.8 1,12 0.98 -0.44 0.47 127.7 1839 207.1  150.0 18%.6 7.1 38.4
N4B 859 82.6 871 T74. 0.95 077 -0.38 - 106.8 1610 168.2 130.0 15367 371 384
fvg. 86.7 83.4 8.6 75.7 .03 0.87 -0.41  0.45 117.8  142.8 188.1 180.0 1740 37,0 3B.4
Std v 0.7 0.7 1.2 . 0.89 0.84 0.27 0.02 12.0 13.%  18.9 0.0 19.5 6.0 0.0
01 €l 0.8 0.8 1.4 11 105 0.99  0.32 0.09 14,2 15.9  18.7 0.0 22.9 0.0 0.0

*- Data Corrected Using "Sinplified Procedure’



TABLE B1-2
TABLE NO. J.3-2.2 (REV, D)
AERDSPATIALE AS-350D HELICOPTER {ASTAR)
CORRECTION DATA®
SiTE: 2 SIDELINE - 150 M. SOUTH JUHE 8,1983

ACBUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dR) ANGLE {ACTUAL) (REFERENCE)

Dot/T5C
3/13/86

SPEED m/cec)

Ev EPNL  SEL  PMLTH  Ala ALPY AR N2 N3 {Deg) cra SR CPAR SRR

300 FT. FLYOVER -~ TARGET IAS 143 NPH.

Nal 87,7 B4 90.1 77.4 130 0.9 -0.31 0.9 149.6  226.6 440.2 212.1 449,
N42 86,3 830 88,2 7%.2 1.48 1,19 -0.41 -~ 133.% 234,72 322.7 24240 292,
M3 88.4 839 91,3 78.2 0.86 0.78 -0.0% 0,32 1387 225.1 341.4 2121 32,
N44  84.7 847 87.6 78.2 0.46 0.68 -0.,28 0.49 110.4 2247 239.8 212.1 226.4
fvg. 87,3 846 89.3 74.8 1.07  0.90 -0.26 0.44 1331 2274 338.0 212.1 5.0
Stdbv 1.0 1.2 1.7 1.3 0.38 0.22 0.15 0.29 16.5 4.5 85,7 0.0 80.3
WICT L1 L4 2.0 1.6 0.45  0.26 0.18 0.5 19.4 .2 100.8 0.0 94,
300 FT. FLYOUER -~ TARGET IAS 130.5 MPH,

A22  B86.8 84.3 89.5 76.7 0.62 0.4 0.69 109.4 20,2

A23 84,0 83,2 87,3 757 1.41 1,15 0.53 120.8  234.9

A24 87,1 84,7 B89.4 77.5 0.38 0.47 0.69 98.2  220,2

A25 84,8 82,5 85,7 4.0 0.92 0.8 0.5 $8.0 227.7

A28 BL.7 BALL 89.6 78.3 0.32  0.24 0.74 131.3  215.2

A27 8§34 82.9 88.0 758 .49 1.20 0.56 114.7  236.4

Avg.  B6.1 836 8.3 760 0.89 0,72 0.63 1.1 2358

Std bv 0.9 0.9 L& 1.2 0.47 0.4 0.09 13.0 8.7

WIC 0.7 0.7 L3 1.0 0.39  0.33 0.07 1.7 7.1

300 FT. FLYQUER -~ TARGET IAS 114 NPH,

B28 858 83.4 87.8 75.4 0.81  0.80 0.31 99.5 2227 225.8

B29 84,8 82.5 858 749 0.74 0.58 0.3% 110.6  223.2 238.4

B0 830 82,6 87.0 4.4 0.08 -0.04 - 01,6 209.3 3.4

B3l 8.4 81.4 844 72,4 0.61  0.47 119.8  220.0 2335

fvg, B4.7 82,5 842 741 0.5 9.40 0.4% 107.9 218.8 2329

StdDv 1.0 0.8 1.5 1.2 0.33 .30 0.08 9.3 8.5 17.1

WECH 1.2 0.9 1.7 1.4 0,39 0.3% 9.38 10.9 7.7 2.4

900 FT. FLYOVER -- TARGET IAS 101.5 MPH.

032 84.% 82,0 842 73.7 0.96 - 1143 2276 24

£33 NO TR

34 8.9 816 853 7.9 1.06 0.57 Hr.4 9.2 2%

€35 - 8.0 87,3 74,4 0.63 0.75% $3.4 2203 2X0

36 831 81,2 845 7.4 0.71 0.68 15,0 2228 4%

fvg. 83,8 82.0 858 713 .84 0.67 109.9  225.0 243

Sdv 0.7 0.8 1.2 0.9 0.29 0.09 111 4,2 14

2L 1. 10 1.4 1.9 0.24 0.15 13.1 4.9 18,

W0 FT. FLYOVER -- TARGET 1AS 86 MPH.

4% - B4 882 TR 0.0 -0.03 0.80 87.0  29.2 227.4 2.4

M46 84,4 819 830 T72.1 1.3 1.07 - 97.2 2334 2353 212.1

M7 8.2 8.6 845 740 0.72  9.55 .84 104.7 2.5 229.6 212,

N8 83.0 80,9 83.8 7.0 0.47 A4 ~ H39 219.5 2439 212,

vg. 842 81,5 834 728 0.6 .51 0.82 96.2 2209 233.9 2.4
Stabv 1.1 0.9 1.2 15 0.52  0.45 0.03 20.9 9.9 7.5 0.0
WML LY Lt Ls 17 0.4 .53 2.13 24,6 11.7 8.8 2.0

*- Dty Corrected Using *Sinplified Procedure®
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TABLE B1-3

TABLE NB. 1.3-3.2 (REV. 2)

AEROSPATIALE AS-350D HELICOFTER {(ASTAR) DOT/75C
3/13/86
CORRECTION DATAX
S1TE: 3 SIDELINE - 150 M. NORTH JUNE  8,1983
ACOUSTIC  TRACKING DATA (Neters)
CORRECTED CORRECTIONS {(dR) ANGLE {ACTUAL) {REFERENCE)  SPEED!wm/cec)
Ev EPNL  SEL  PMLTw  Alw SARY AR N2 {Deg) gra SR CraR REF
500 FT. FLYOUER ~- TARGET 1AS 143 NPH.
Hal N0 TRACKING DATA
NA2 875 852 89.4 77.2 1,41 1.28 -0.44 139.5  235.7 363.2 UL 82,6 463.9
N3 844 842 882 769 0.85 0.83 -0.07 13,3 226.% 3014 2121 6.1 63.9
NA4 88,2 8%.7 90.2 77.9 0.95 0.77 -0.30 102.7  226.1 231.8  212.1 $2.6 3.9
fvg. 87.4 B30 893 1.3 1.07 0.9 -0.27 1245  229.% 298.8 212, $3.8 439
Std Dv 0.9 0.8 L0 0.5 0.30 0.28 0.19 19.3 5.4 65,7 8.0 2.0 0.0
il e L3 L7 0.9 0.5 0.47 0.3 32.6 9.2 110.8 0.0 3.5 0.9
500 FT. FLYOUER -- TARGET IAS 130.5 NPH.
A22 84,8 82,3 8723 7% 0.74 0.54 -0.46 0.33 122,3  221.6 262,3 212,10 231 84§83
A3 87.4  8AS 900 76.4 1.42 118 -0.37  0.49 130.9  236.4 312.6 212.1 280.5 581 G583
A24 845 824 870 700 0,25 0.16 016 033 109.3  221.7 234.9 212,14 224.7 G814 %83
A2S 86,6 BALL 882 Th.Y 1,15 0.9 -0.27 0.4 101.6  229.6 234.4 2121 2186 5B.1 3R
A6 HB TRACKING DATA
a7 87,2 84,3 8.5 76.8 .57 1,30 -0.3%9 0.74 104.6  238.2 2461 212,101 219.2 58,1 5.3
avg. 86,1 B35 884 709 1.03  0.82 -0.27 0.5 113, 729.5 258.1 212.1 238.4 B 5.3
Std pv 1.4 L1 1.3 0.8 0.54 0.47 9.1 0.1 12.4 7.9 3.5 0.0 27.2 9.0 0.0
®rCl L3 10 L2 07 0,51 0.4% 0,11 010 11.8 7.5 UL 0.0 259 paoo 00
500 FT. FLYOVER -- TARGET 1AS 116 NPH.
28 g4y 81,3 855 733 0.86 0.8 -0.11 94,0  224.1 224,7 2.1 M2.6  52.7 1.9
R29 84,6 83.8 87.9 755 0.88 0.69 -0.12 90.6 224,7 2247 2121 2.1 8.7 G519
30 83.4 Bl.6 845 T72.9 .11 001 0.10 73,6 0.4 2196 2.1 1.2 8.7 5.9
B3l 85,8 83,2 87.4 749 0.75  0.54 -0.07 1107 221.4 2367 212.1 226.8 G827 519
A/g. B30 82,5 86,3 74 0.65  0.48 -0.0% 92,2 220,27 226.4 212,14 2182 §2.7 9.9
Std bv 1,5 1.2 L6 L3 9.36 9.32 9.10 15.2 6.6 2.3 0.0 7.1 0.0 0.9
el 1.7 LS 19 LS 0.43 0.38 0.12 17.9 7.7 8.4 0.0 8.3 0.0 0.0
500 FT. FLYOVER -- TARGET IAS 101.5 MPH.
{32 85.8 B35 863 74 .11 0,88 0.06 87.6 2291 229.3 212.1 45.4
£33 NO TRACKING DATA
4 860 833 858 740 1,26 0.99 -0.34 109.6 230.7 244.8 212,41 45.4
£35 85.9 82,5 84,9 72.2 0.67 0.53 -0.21 82,0 22,7 239 2121 45.4
% 85,9 83.2 87.0 744 0.8t 0.4 -0.33 114.8 2242 2469 2.1 45.4
fvg. 85.9 83,1 88,2 73.7 0.96 0.76 -0.20 98,5 226.4 136.2 221 45.4
Sstd v 0.4 0.4 0.9 1D 0.22 421 0.9 16.4 4.2 11.4 0.0 0.0
9% £ 0.4 0.5 Lt 1 0.32 0.2%5 0.22 19.0 4.9 13.4 0.9 0.0
500 FT. FLYOUER -- TARGET 1AS B4 MFPH.
M5 837 Bl.4 848 71.2 0.14 0,03 -0.13 100.5  210.6 214,72 212.1 37,1 38.4
MA6  85.64 82.3 886 73.9 1,43 1,13 -0.49 103.9 234.9 2420 2121 37.1 38.4
M7 839 81.2 85.4 714 0.73  0.57 -0.32 100.0 2230 226.4 2121 37.1  38.4
M4 852 82.6 863 7.5 0.66 0.48 -0.29 102.4  220.9 226.2 212.1 37.1 8.4
fg. B4 B2.0 857 7O 0.74 0.5 -0.31 01,7 2223 227.2 2.\ 7.1 38.4
Std by 0,9 0.8 0.8 0.8 0.54  0.4%  9.15 1.8 10.0  11.4 0.0 0.0 0.0
My cl L1 0.9 L0 LD 0.63 0.53 0.17 2.1 11.7  13.4 0.0 5.0 0.0

*- Data Corrected Using 'Sinplified Procedure’



TABLE B2-1
ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 10-Mar-86
AEROSPATTIALE AS 350D ASTAR
ADV. MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 113.00 59.00 386.00 35.10 0.8064
B 100.00 59.00 386.00 35.10 0.7868
C 88.00 59.00 386.00 35.10 0.7686
M 74,00 59.00 386.00 35.10 0.7474
N 124.00 59.00 386.00 35.10 0.8231

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 113.00 77.00 386.00 35.10 0.7928
B 100.00 77.00 386.00 35.10 0.7735
C 88.00 77.00 386.00 35.10 0.7556
M 74.00 77.00 386.00 35.10 0.7348
N 124.00 77.00 386.00 35.10 0.8091

TARGET CONDITIONS

SERIES DESCRIPTION

A 500 FT. LFO IAS = 113 KTS.
B 500 FT. LFO IAS = 100 KTS.
C 500 FT. LFO IAS = 88 KTS.
M 500 FT. LFO IAS = 74 KTS.
N 500 FT. LFO IAS = 124 KTS.

* 386.00 RPM = 100% ROTOR SPEED



TABLE B2-2

ACTUAL TEST CONDITIONS

AEROSPATTIALE AS 350D ASTAR

EVENT

A22
A23
A24
A25
A26
A27
B28
B29
B30
B31
C32
C33
C24
C35
C36
M45
M46
M47
M48
N41
N42
N43
N44

IAS
112.
112.
112.
112.

112

94.
86.
86.
85.
72.

72.
121.

128.
121.

89
89
89
89

.89
112,
102.
102.

89
47
47
NA
NA
NA
66
84
84
10
08
NA
08
NA
58
NA
52
58

TEMP (F)

73.
73.
73.
74.
74,
74.
74.
74.
74.
74.
74.
74.
73.
73.
73.
73.
73.
74.
74,
73.
.00

73

73.
73.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00

ROTOR RPM
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00

385.00°

385,00
385.00
385.00
385.00
385.00
380.00
385.00
385.00
385.00
385.00

ANAL. DATE: 10-Mar-86

BLADE DIAM.
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10

ADVM #
0.7940
0.7940
0.7940
0.7932
0.7932
0.7932
0.7777
0.7777

NA
NA
NA
0.7660
0.7551
0.7551
0.7525
0.7330
NA
0.7324
NA
0.8069
NA
0.8173
0.8069



EVENT
A22
A23
A24
A25
A26
A27
B28
B29
B30
B31
C32
C33
C24
C35
C36
M45
M46
M47
M48
N41
N42
N43
N44

TEST
ALT

535.70
600.00
535.80
568.60
513.90
606.40
546.70
549.30
485.50
534.60
568.50
562,80
575.40
536.00
547.00
485.30
593.50
541.60
532.30
563.90
596.80
557.20
555.50

TABLE B2-3

ACTUAL TEST NOISE DATA
ANAL. DATE:

10-Mar-86

AEROSPATIALE AS 350D ASTAR

———— AS MEAS. PNLTM —-——-

LEFT
86.00
85.40
86.20
84.20

NA
85.90
84.20
84.60
84.40

NA
85.30

NA
83.60
83.70
83.10

84.10.

83.70
84.00
83.30

NA
86.70
87.10
86.20

CENTER
88.40
89.00
89.60
88.70
90.10
87.00
89.10

NA
88.20
86.90
88.00
88.60
87.40
87.00
86.90
88.50
87.70
86.50
86.20
90.00
89.00
91.50
89.20

RIGHT
88.20
87.90
88.40
86.40
88.50
86.50
86.50
86.50
86.90
86.70
85.10

NA
84.80
85.90
85.30
85.30
85.10
84.90
85.60
87.90
88.00
90.10
88.30

~— PNLTM 492 FOOT NORM. --

LEFT

86.38
.34
86.

.87

86

84

86.
84.
85.
84.

85.

84.
.09
.58
.04
84.

84
83
84

84

87

58

NA
90
68
10
34
NA
97
NA
33

59

44
83.

65
NA

.62
87.
86.

67
76

CENTER

89.14
90.72
90.34
89.95
90.48
88.81
90.01

NA
88.08
87.62
89.25
89.76
88.76
87.74
87.82
88.38
89.32
87.33
86.88
91.18
90.67
92.58
90.25

87
86
87
86
87

85.
86.
85.
85.
85.
85.
.95
88.
.92
90.
88.

85

88

RIGHT
88.
88.
88.
87.
88.

58
84
78
07
69

.50
.98
.00
.84
.07
85.

77
NA
53
29
78
24
99
34

53

67
86
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TABLE B2-4

AEROSPATIALE AS 350D ASTAR
LEFT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
A22 0.7940 86.38
A23 0.7940 86.34
A24 0.7940 86.58
A25 0.7932 84.87
A26 0.7932 NA
A27 0.7932 86.90
B28 0.7777 84.68
B29 0.7777 85.10
B30 NA 84.34
B31 NA NA
C32 NA 85.97
C33 0.7660 NA
C24 0.7551 84.33
C35 0.7551 84.09
C36 0.7525 83.58
M45 0.7330 84.04
M46 NA 84.59
M47 0.7324 84.44
M48 NA 83.65
N41 0.8069 NA
N42 NA 87.62
N43 0.8173 87.67
N44 0.8069 86.76

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 42.52 52.38
R SQ. = 0.761 MEAN X = 0.7769
R = 0.872 S.D. X = 0.0269
STD.ERR = 0.668 MEAN Y = 85.41
CORREL = 0.872 S.D. Y = 1.31
SAMPLE = 14 TOT VAR = 1.72



TABLE B2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 42,52 52.38
R SQ. = 0.761 MEAN X = 0.7769
R = 0.872 S.D. X = 0.0269
STD.ERR = 0.668 MEAN Y = 85.41
CORREL = 0.872 S.D. Y = 1.31
SAMPLE = 14 TOT VAR = 1.72
U EEEEE T T EEEEE R PR LT
SECOND ORDER EQUATION
Y = A+ Bl * X o+ B2 *X!
Y = 412.94 + -892,58 * X + 605.58 *X!
R SQ. = 0.673 MEAN X = 0.7769
R = 0.821 S.D. X = 0.0269
STD.ERR = 0.561 MEAN Y = 85.41
SAMPLE = 14 S.D. Y = 1.31
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TABLE B2-6

AEROSPATIALE AS 350D ASTAR
CENTER LINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
A22 0.7940 89.14
A23 0.7940 90.72
A24 0.7940 90.34
A25 0.7932 89.95
A26 0.7932 90.48
A27 0.7932 88.81
B28 0.7777 90.01
B29 0.7777 NA
B30 NA 88.08
B31 NA 87.62
32 NA 89.25
33 0.7660 89.76
C24 0.7551 88.76
35 0.7551  87.74
C36 0.7525 87.82
M45 0.7330 88.38
M46 NA 89.32
M47 0.7324 87.33
M48 NA 86.88
N41 0.8069 91.18
N42 NA 90.67
N43 0.8173 92.58
N4 0.8069 90.25

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT

= 44,72 54.74

R SQ. = 0.720 MEAN X = 0.7790
R = 0.848 S.D. X = 0.0266
STD.ERR = 0.768 MEAN Y = 89.58
CORREL = 0.848 S.D. Y = 1.40
SAMPLE = 16 TOT VAR = 1.97



TABLE B2-7
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 44,72 54.74
R S8Q. = 0.720 MEAN X = 0.7790
R = 0.848 S.D. X = 0.0266
STD.ERR = 0.768 MEAN Y = 89.58
CORREL = 0.848 S.D. Y = 1.40
SAMPLE = 16 TOT VAR = 1.97

LEEEELEEEE R TR R R LR C PR e e

SECOND ORDER EQUATION

Y = A+ Bl *X + B2 *Y!
Y = 298,67 + -587.,18 * X + 408.76 *X!
R SQ. = 0.617 MEAN X = 0.7790
R = 0.786 S.D. X = 0.0266
STD.ERR = 0.752 MEAN Y = 89.58
SAMPLE = 16 S.D. Y = 1.40
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TABLE B2-8

AEROSPATIALE AS 350D ASTAR
RIGHT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
A22 0.7940 88.58
A23 0.7940 88.84
A24 0.7940 88.78
A25 0.7932 87.07
A26 0.7932 88.69
A27 0.7932 87.50
B28 0.7777 86.98
B29 0.7777 87.00
B30 NA 86.84
B31 NA 87.07
C32 NA 85.77
C33 0.7660 NA
C24 0.7551 85.53
C35 0.7551 86.29
C36 0.7525 85.78
M45 0.7330 85.24
M46 NA 85.99
M47 0.7324 85.34
M48 NA 85.95
N41 0.8069 88.53
N42 NA 88.92
N43 0.8173 90.67
N44 0.8069 88.86

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 55.82 43.95
R SQ. = 0.860 MEAN X = 0.7798
R = 0.928 S.D. X = 0.0264
STD.ERR = 0.614 MEAN Y = 87.48
CORREL = 0.928 S.D. Y = 1.59
SAMPLE = 16 TOT VAR = 2.52



TABLE B2-9
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
- 55.82 43.95
RSQ. =  0.860 MEAN X = 0.7798
R - 0.928 S.D. X = 0.0264
STD.ERR =  0.614 MEAN Y = 87.48
CORREL =  0.928 S.D. Y= 1.59
SAMPLE = 16 TOT VAR =  2.52
T A A A A A ARy
SECOND ORDER EQUATION
Y = A + Bl *X 4+ B2 *x!
Y=  336.58 + -702.61 * X +  490.84 *x!
RSQ. =  0.781 MEAN X = 0.7798
R - 0.88 S.D. X = 0.0264
STD.ERR =  0.552 MEAN Y = 87.48
SAMPLE = 16 S.D. Y= 1.59
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A: 10-Mar-86

TABLE B3-1

SUMMARY FPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELTCOPTER: AFROSPATTALE AS-350D ASTAR
OPERATION: ICAO TAKEOFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STTE 2 1 3

El1 NA 87.90 88.20 0.00
E12 NA NA NA 0.00
E13 NA 86.20 86.80 0.00
El15 86.80 86.10 86.40 86.43
El6 87.70 86.90 87.90 87.50
E17 87.80 88.00 87.30 87.70
AVERAGE 87.43 87.02 87.32 87.21
SID. DEV. 0.55 0.90 0.75 0.68
90% C.1. 0.93 0.86 0.71 1.15




APPENDIX C (C1-C3)

AEROSPATIALE AS 355F, TWINSTAR



TABLE Cl-~1

TABLE NO. L.2-1.1 (REV.D)

AEROSPATIALE SA-3S5F MELICOPTER (TWINSTAR) o118t
CORRECTION DATA -
SITE: 1 CENTERLINE - CENTER JNE 7,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS {dR) ANGLE  (ACTUML)  (REFERENCE)  SPEEDIm/sec)
Ev  EPNL SEL PMLTw ALk ALP) AR A2 A3 fDegd  LPA SR CPAR SRR GRWD  REF
500 FT. FLYOVER ~- TARGET 1AS 130.5 MPH.
A 88.8 5.0 9.0 7.0 0.47 0.18 -0.05 0.48 1297  154.6 2000 150.0 195.0 9.0 %R.3
A2 892 853 91,7 77.9 093 -0.85 0.30 0.48  142.4  138.8 2775 150.0 245.8  59.0 8.3
A3 888 849 922 B5  -0.73 -D.bb 0.95 O0.48 1304 1412 191.3 150.0 203.2 9.0 8.3
M 89.4 5.6 91.8 730  -0.49 -0.42 0.3 0.38 130,27 1447 195.3 150.0 202.4 59.9 583
882 BA.7 916 76.8 0,44 020 0,02 0.38 1427 1543 2509 150.0 2449 9.9 4.3
M .1 850 9.0 78.4  -0.50 -0.43 0.20 0.4  131.9  184.8 194.7 150.0 201.7 59.5 58.3
g, 889 BS99 779 039 -0.3% 0.46 0.4 13501 1464 0.3 1500 255 94 8.3
Sdbv 0.4 0.3 0.2 0.6 0.45 0.43 0.14 0,05 Sh bb 300 233 0.4 00
0rC 0.4 0.3 0.7 0.5 0.37 0.3 .42 0.04 s 5.4 200 0.0 194 0.4 D
500 FT. FLYOVER -- TARGET 1AS 114 MPH.
B 874 84.0 89.8 760  -0.45 -0.39 0.18 0.6  120.4 1451 1481 150.0 173.8 527 519
B 8.6 840 9.2 767 0038 0.33 0.9 0.67  139.2  157.2 280.5  150.0 229.5  5i.4 51,9
B0 874 3.8 89.8 75.9  -0.08 -0.04 -D.08 O0.74 1261 {505 1863 150.0 1857 5.4 5.9
Bl 7.3 83,7 90.1 76.4 003 0.06 -0.20 0.89 13,5  152.3 203.4 150.0 2003  S50.1 51,9
B2 881 845 89.9 7. 0.55 0.5 -0.18 0.53 1284  160.5 208.7 150.0 191.3 52,3 51.9
B3 97.8 840 90.7 77.0 101 0.95 -D.52 0.89  128.6  147.8 214.7 150.0 192.0 50.1 519
g, 7.6 B840 90.3 754 0.24 0.7 -0.16 0.70  129.0 155.6 202.9 150.0 195.4 513 5.8
Std v 0.3 0.3 0.6 0.4 0,52 0.47 0.23 .18 62 8.0 247 00 188 14 00
RICI 0.2 0.2 0.5 0.4 .42 0,39 0.49 .15 54 &6 M3 0.0 155 0.9 0.0
500 FT. FLYOVER -~ TARGET 1AS 101.5 MPH.
L4 867 83.2 89.9 74.2 .46 0.45 058 0.68  127.1  159.2 199.5 150.0 188.0  45.7 49.4
F15  84.8 63.4 89.4 75.6  -0.94 -0.88 -0.16 0.75 1344 1380 167.6 150.0 182.2 44,7 494
C1h  87.0 83.6 90.3 7.6 -D.34 -0.28 -0.28 O0.60 1415 146.9 7363 150.0 241.2 45,6 49.4
€17 85,7 8.3 88.0 73.9  -0.78 -D.74 -0.12 -0.52 14,9  139.8 170.4 1500 182.8  45.6 49.4
C18  85.9 625 88.6 7h6  -D.27 -D.24 -D.30 -0.52 1233 147.6 1765 1500 179.4 5.4 49.4
fvo. 6.4 83.0 89.3 75.4  -0.37 -0.34 -0.29 0.20  128.3  146.3 190.1 1500 194.7 45.3 49.4
R 0.6 0.6 1.0 1.4 0.5 0.5 0.18 0.6 7.5 8.4 8.7 0.0 262 0.4 0.0
0% Ll 0.6 0.5 0.9 1.4 0,52 0,50 0.47  0.83 7.2 8.0 4 0.0 249 0.4 0.0

*- Date Corrected Using "Simplified Procedure”



TABLE C1-2

TAEBLE M@, 1.2-1,3 {REV.D)
HERDSPATIALE SA-305F HELICOFTER (TWINGTAR)
CORRECTION DATAY
SITE: 1 CENTERLINE - CENTER JUNE  7,1983

ACOUSTIC  TRACKING DATA {Meters)
CORRECTED CORRECTIONS {dE) ANGLE {ACTUAL) {REFERENCE)

DOT/TEC
3712486

QPEED{m/cec)

Bv EPHL  SEL  PHLTx  Alw AHPY AN N A3 (Deg) cra SR CPAR SRR

TAKEOFF —- TARGET 1AS 43 HPH. STANDARD {SEE TEXT)

§38 82,0 Q3.9 8Ly 73D -3.87 -3.7%F 168 - 1272.6  128.2 161.8 1866 230.4
639 86,2 83.4 Bs.2 72.8 -3.49 =316 LB - 103.4 1352 139.0 184,86 191.8
640 87,2 €3.9 488.1 737 -3.85 -3.7% 1.7%% - 1235 107.7 153,27  186.6 221.8
G41  87.0 839 875 73.% =76 -2 0.9 - 120.1  142.0 164,01 1866 215.7
fvg., B9 83.8 87.2 7.3 -3.49 -3,34 1,47 - 118.7 1333 1545 1866 24,7
Std by 0.5 0.2 0.8 0.4 0,52 0.30 0.36 - 10.6 8.7 1.3 0.0 18,5
9LL 0.5 0.3 0.9 03 .61 059 0.42 - 12,5 7.9 133 9.0 21,7
9 DEGREE APPROACH ~-~ TARGEY 1AS 63 MPH.
H34 93,1 90.4 94,7 81,7 -0.02 006 059 - 1050 1182 122.4 18,5 1227
H3%  92.8 90.4 93,1 80.2 0.23 0,13 473 - 104,7 1214 125.% 1185 1225
B6 9.7 9.0 918 805G -0.09 -9.1% 0.2 - 83,7 17,1 175 u8.h U89
H37  93.1 90.3 94.1 81,2 0.04 -~0.03 .87 - 100.1 118,35 120.3  118.5 120.4
fvg, 92,9 903 9.9 8.9 0.04 -0.03 00 - 98.9 118,28 1214 1185 121
S5td bv 0.2 0.2 0.7 0.7 0.14 0,12 013 - 9.1 1.8 3.4 9.0 1.9
WE el 0.2 0.2 0.8 0.8 016 0,14 015 10.7 2.1 40 2.0 2.2
00 FY. FLYOVER -- TARGET 1AS 145 NPH.
My 9.4 BA9 9.7 7.7 -0.14 =031 0,17 1.0 152.8 1462 319.8  100.0 328.1
M30  90.9 84,8 95.4 814 -0.27 -0.44 0.04 1.48 143.6 1441 242,46 150.0 252.6
Wl 91,2 87.4 942 0.4 -0.3% -0.44 -0.13  1.94 129.1  143.% 184.8 1530.0 19312
a2 9.9 86 9u.1 0 80.4 0,19 0.04 -0.09 1.45 142.3  151.2 248,84 150.0 246.4
3 91,3 87.4 948 BL.2 .03 -0.14 -0,11 LA 139.% 1482 28,3 1%0.0 23L.0
fvg. 910 87,1 94,5 80.4 -0.10 -0.26 -0.02 1.03 1415 1466 744.8 1300 280.3
Std v 0.3 0.2 1.1 L .28 021 0,13 0.34 8.% 3.2 48.8 0.0 49,2
0% €1 6.3 03 L0 1.0 0.20 0,20 0.12 0.32 8.1 3.0 46.5 0.0 44.9
W0 FT, FLYOUER -- TARGET IAB 86 MPH
Ni4 88,4 850 89.8  76.2 -0.03 -0,20 -0.26 1.7t 135.7  147.7 AL.% 130.0 214.8
NES 87, A7 90,3 74.8 ~0.36 -0, 45 0.24 117 125.9 1438 177.5 130.0 185.2
w56  88.1 B4, 890 Th.b 0.11 =003 0.20 102 113.0 149.8 162.8 130.0 1630
Avg 83 1 84,9 8.7 78.2 -0.09 -0.23 0.06 1.3 1249 147.1 183.9 150.0 187.7
v 0.2 0.6 0.6 .24 021 0,28 0.36 11.4 3.1 250 0.0 26.0
90% €1 0 4 0.3 Lo L0 0.4 0.36 0.47 0.4 19.2 .2 421 0.0 43.8

*- Dats Corrected Using 'Sisplified Procedure”
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TABLE Cl1-3
TABLE NO. J.2-2.1 (REV.D)

AEROSPATIALE SA-355F HELICOPTER (TWINSTAR) %9{5}32
CORRECTION DATA
SiTE: 2 SIDELINE - 150 M. SOUTH JUNE  7,1983
ACOUSTIC  TRACKING DATA {(Neters)

CORRECTED CORRECTIONS {dB) ANGLE {ACTUAL) (REFERENCE)  SPEED{w/cer)
Ev EPNL  SEL  PHLTx  Alm ALPY AR N2 N3 {Deg) Cra SR CPAR SRR GRND  REF
00 FT, FLYOVER -- TARGET IAS 130.5 NPH,
41 89.% 857 9.9 729 -0.03 -0.02 0.0 1.43 117.2 2148 241,46 22,1 238,64 W0 B3
a2 87.3 83.9 88.3 75.4 ~0.62 -0.55 0.18 0.45 1358 203.8 292.4 212,01 343 590 %83
#3 89.1 B840 91,2 .0 -0.48 -0.51 0,15 1.43 130.7 2054 220.8 212,01 279.64 9.0 .3
a4 87,9 845 BB 75.6 ~0.56 -0.36 0.18 0.3 1333 207.9 285.7 212.1 2916 59.9 %58.3
#5 89.4 8.4 91,8 77.8 =0.02 0.00 0.08 1,15 124,1 2146 2392 22,1 25,2 9.9 8.3
#b 89,2 83.6 90.3 77.0 -0.34 -0.32 0.15 1,38 12,6  207.9 244,01 212,01 249t 59.% 58,3
Avg.  B8,7 8.2 90.4 770 0.4 -0.29 0,12 1.3 127.4  209.1 265.7 2.1 2899 W94 .3
Sta v 0.9 0.8 1.6 1.2 0.26 0.24 0.07 0.%0 7.3 4.6 2.1 0.0 25.9 0.4 0.0
IC 0.7 0.7 L3 10 0.22 0.19  0.06 0.41 8.0 3.8 17.4 0.0 213 04 0.0
500 FT. FLYOVER -- TARGET IAS 114 NPH,
B8 86,4 83.2 87.2 74,1 =0.3% -0.33 0.14 0.42 15,2 08,1 20,1 22,1 235 527 G619
B9 87,9 84,6 89.8 76.t 0.06 0.0% 0,11 1.31 116,7 2167 242.% 22,1 237.4 5i.4 G519
R0 84,4 83,2 B87.0 7.9 =0.1% -0.14 -0.07 0.49 14,1 2419 2.4 2124 232,31 510 SL.Y
Bll  87.4 842 89.2 74.4 -0.09 -0.09 -0.17 1.45 100,8  213.2 247.0 212.1 2160  §0.1 519
2 87,2 837 B87.8 4.5 0.13  0.20 -0.07 0.49 13,9 9.1 239.7 221 2321 521 §1.9
B13 88,1 843 89.4 74t 0.43 (.41 -0.,34 1.45 109.5 2244 238.0 212,1 2250 50.1 %BL.9
fvg. 87.2 83.9 8B4 752 0.01 0.02 -0.10 1,03 1.7 AULé 233.2 2121 9.4 51,3 S8
Std by 0.7 0.6 L2 1.1 0.27  0.26 0.16 9.57 %.9 .8 %2 0.0 7.8 .1 0.0
WL 0.6 05 L0 0.9 .23 0.22 0.13 0.47 4.8 4.8 7.6 0.0 4.4 0.9 0.0
G500 FT. FLYOUER -- TARGET IAS 101.5 NPH,
€14 85,6 82,3 86,8 73.4 0.15 0.14 -0.48 073 16,1 18,1 2429 2.1 2363 452 49.4
€1 85.% 82.6 87.0 73.7 -0.34 -0.53 -0.29 0.70 106,2 2032 1.6 212.1 220.9 447 494
(16 83,8 82.4 860 73,7 -0.30 -0.24 -0.31 0.47 119.8  209.4 241.4 22,1 44,5 454 49.4
17 8.7 8.5 87.2 7.8 -0.4% -0.47 -0.23 0.56 117.9  204.5 231.4 22,1 240.0 45,6 49.4
€18 861 82.8 87.% 740 =0.2% -0.2% -0.31 0,47 1.8 209.8 226.0 212.1 228.4 454 49.4
fvg., 85.8 82.6 869 7.7 ~0.29 -0.27 -0.32 Q.47 114.4 2090 230.7 212.1 2340 45,3 49.4
Std Dv 0.2 0.2 0.6 0.2 0.22 0,26 0.09 0.06 5.5 w9 12.8 0.0 9.4 0.4 0.0
0% €1 0.2 0.2 0.5 0.2 0.26  0.2% 0,09 0.06 5.2 5.6 12,2 9.0 9.0 0.4 0.0

*- Dats Corrected Using "Siaplified Procedure’



TABLE Cl-4
TABLE NO. J.2-2.3 (REV.D)

AEROSPATIALE SA-355F HELICOFTER (TWINSTAR) gggi}g%
CORRECTION DATAX -
S1TE: 2 SIDELINE - 130 #. SO0UTH JUNE 7,1983
: ACOUSTIC  TRACKING DATA {(Meters)

CORRECTED CORRECTIONS {dR) ANGLE {ACTUAL) {REFERENCE)  SPEED{w/sec)
Ev EPNL  SEL  PNLTw  Alm NAHPY AKR) N2 /N3 {Deg) cra SR CPAR SRR GRND  REF
TAKEQFF -~ TARGET IAS 43 NPH. STANDARD (SEE TEXT)
638 847 84,2 831 7.7 -2.08 -2.04 109 - 11,3 1968 211,01 239.4 236.9. 3.3 AL
639 87.1 B840 861 736 -1.84 -1.83 1.02 - 116.8 20,4 225,64 239.4 268.1 3.3 8.2
640 86,5 84,2 834 729 -2.12 2,03 L.i6 - 105.4 1945 203.8 239.4 2483 3.7 2.2
G4t - 84,2 834 7Lé -1.66 -1.57 - - 107.2  206.0 215.7 239.4 250.6 28.6 282
fvg. 86,7 843 8LG 730 -1.92 -1.87 1.09 10,2 200.2 2141 239.4 2860 .7 2.2
Std Ov 0.3 0.2 0.4 0.5 9.22 0.22 0.07 3.0 4.5 9.1 0.0 8.9 1.4 00
%2 Cl 0.5 0.2 05 0.6 .25 0.2 042 - 5.9 5.3 30.7 9.0 10.4 1.7 0.0
9 DEGREE APPROACH -~ TARGET IAS 63 HPH.
H34  83.0 4853 860 737 -0.01 -0.12 0.3 - 115.0  190.% 210.2 191.2 2109 322 2.2
HIS  89.4 86.6 88.1 736 9.12 -0.03 0.79 - 140.2  192.5 3010 191.2 299.0 339 28.2
H36 88.4 B34 860 730 -0.04 -0.14 0.60 - 12,4 189.8 222.3 191.2 223.9 32,2 8.2
H37 88.2 8.1 87.6 733 9.01 -0.10 0.88 - 131.3 190,46 253.7 191,27 2644 344 W2
fvg. 88.5 8G.6 82.0 7% 0.02 -0.10 0.7 127.0  190.9 244.8 191,27 242.0 3.2 28.2
Stdbv 0.6 0.7 1.1 0.3 9.07 0.05 0.14 11.1 1.1 4.5 0.0 9.1 1.2 0.0
%%t Cl 0.7 0.8 13 0.4 0.08 0.06 0.17 13.14 1.3 43.7 0.0 460 1.4 0.0
500 FT. FLYOVER -- TARGET IAS 145 NPH.
M9 89.6 839 90.8 713 -0.04 -0,22 0.14 0.98 1310 208.9 276.7 212.1 281.0 660 848
N30 93.4 89.9 96,2 8LY -0.14 -0.27 -0.02 5.0% 12,3 207.5 224.3  212.1 229.3 435 4A.8
¥l 89.9 861 91.2 7.1 -0.15 -0.29 -0.20 1.82 107.6  2072.0 7.2 2121 222.6  460.8 448
M52 94,6 91,1 98,3 843 0.10 -0.02 -0.06 4.9% 126.4 2124 263.8 212,01 263.4 419 64.8
W3 89.7 862 90.8 777 0.03 -0.15 -0.12 L.09 122,7 2103 249.9 212,01 2520 2.6 648
Avg. 914 87.8 93.4 80.1 -0.04 -0.19 -0.05 2.88 1200  209.2 246.4 2.1 249.7  63.4 A8
Std v 2.4 24 L6 33 0.1t 0,11 043 1.96 9.8 2.2 nA 0.0 2.1 2.0 0.0
% ct 2,3 23 3.4 3 .10 0.10 0.12 1.97 9.3 2.1 2.2 9.0 23.0 1.9 0.0
00 FT. FLYOVER -- TARGET IAS 86 MPH.
a4 86,7 83,5 82.0 730 -0.01 -0.1% -0.24 1.0 1118 209.9 2261 2121 2284  30.7 3.1
NSG 849 816 87.2 73 -0.14 -0.28 0.18 -0.17 128.7  207.2 265.6 212.1 2719 39.4 384
W6 8.4 B3.4 861 2.9 9.10 -0.08 0.24 0.95 114,17 1.4 23,6 212,41 2324 4.2 3B
Avg. 950 82.8 868 Ti.A -0.02 -0.17 0.05 0.79 118.2 209.5 241.1 2.1 2443 38.4 383
Stdov 1.0 1.0 0.6 03 0.42 0,10 0.2%  0.89 9.2 2.1 21,4 0.0 240 2.4 0.2
9% Cl L6 L7 L0 0.6 0.20 0.17 0.2 1.%0 13.5 3.6 3.1 0.0 40,3 4.0 0.4

#- Dats Correcled Using "Sisplified Procedure’



TABLE Cl-5
TABLE NO. J.2-3.1 (REV.2)

AEROSPATIALE SA-35SF HELICOPTER (TWINSTAR) g9§£}§2
CORRECTION DATAX
SITE: 3 SIDELINE - 150 M. NORTH JUNE 7,1983
‘ ACOUSTIC  TRACKING DATA (Neters)

CORRECTED CORRECTIONS {dB) ANGLE {ACTUAL) (REFERENCE)  SPEED{a/cec)
Ev EPNL  SEL  PMLTH  Alm AUPY AR N2 N3 {Deg) Crh SR CPAR SRR GRND  REF
500 FT., FLYOVER -~ TARGET IAS 130.5 MPH,
At 87.0 83.7 88.4 755 0.05 0.06 -0.01 0.45 104.9  216.2 223.7 212,01 219.5  99.0 58.3
A2 89.3 839 9.5 77.4 -0.50 -0.45 0.16 1.43 90.8  203.2 205.2 212.1 212.1  59.0 8.3
a3 86.7 B3.6 8B.5 75.4 -0.43 -0.45 0.13 0.45 12,7  206.8 251.4 212.1 257.9 59.0 %8.3
A4 89.2 861 9.6 77.8 ~0.40 -0.30 0.16 1.15 120.7  209.2 245.9 212.1 2493  59.9 58,3
a5 86,3 493.3 88.4 753 0.02 0.03 0.05 0.34 90.6  216.0 2180 2121 2121 999  98.3
A 8.3 8.1 89.7 76.9 -0.32 -0.28 0.13 0.42 99.0  209.3 2119 2121 2148 59.5 9R.3
fvg, 87.8 B4.6 B89.4 744 =0.26 -0.23 0.10 0.7t 105.3  210.4 225.7 212.1 227.6 S9.4 98,3
Stdbv 1.3 1.2 1.1 1t 0.24  0.23 0.07 90.4% 14.9 4.7 189 0.0 20.3 0.4 0.0
WICH LY 10 0.9 0.9 0.20 0.19 0.06 0.38 12.2 3.8 155 0.0 16.9 0.4 0.0
500 FT. FLYOVER -- TARGET 1AS 114 NPH.
B3 87.5 84.4 88,2 70.4 -0.28 -0.27 0.11  0.93 101.4  209.4 213.7 212.1 2144 52,7 §1.9
By 85.4 82.8 86,7 7.8 0.13  0.17 -0.13  9.42 104.1 2181 224,9 212.1 218.7 514 519
B10 87,8 84,9 88.8 76.2 -0.41 0,07 -0.09 1,43 97.5 3.3 L1 221 139 G190 51.9
Bil  85.9 82.8 87.8 74 -0.05 -0.02 -0.19 90.88 10,3 2146 7228.8 212.1 226.2 80.1 519
Bl 879 84.7 88.7 755 0.27 0.24 -0.09 1,04 113.7  220.5 240.9 212,1 231,7 52,1 519
B13  85.2 82.2 87.4 7.9 0.52 0.49 -0.36 0.83 106.4  225.9 235.4 212.1 221,1 50,1 519
fvg. BS.6 B3.6 B7.9 748 0.08  0.09 -0.12 0.94 105.6 2170 226.5 212,1 2214 51,3 %G1.8
Std Dv 1.3 1.2 0.8 1.0 0.29 0.27 90.15 0.27 5.9 5.8 10.9 0.0 8.4 .1 0.0
WICl L0 10 0.7 0.8 0.24  0.22 0,13 0,22 4.9 4.8 8.9 0.0 5.4 0.y 0.9
00 FT. FLYOUER -~ IAS 101,35 NPH,
(14 84,8 81.9 86,7 73.7 0.23  0.21 -0.50 0.43 93.6  219.5 219.9 2121 NLT 452 49.4
{15 861 82.8 825 7490 -0.53 -0.48 -0.32 0,79 103.1  204.6 210.0 212.1 217.8 44,7 49.4
{16 84,3 81.4 848 7.1 -0.16 -0.17 -0.33 0,54 99.9  210.8 3.9 2121 2153 45,4 49.4
£17 863 83.1 87.9 74,6 -0.43 -0.48 -0,25 0.47 97.0  205.8 207.4 2121 213.7 456 49.4
€18 84,7 81,7 87.0 740 -0.13 -0.14 -0.34  0.96 102.9 2114 6.9 2121 2176 4546 494
fvg., 83.3 82,2 @7.2 739 -0.20 -0.21 -0.35  0.44 99.3  210.4 2136 212,11 215.4 453 49.4
Sidbv 0.9 0.7 0.5 0.4 .30 0.29 9.09 0.10 4.1 59 G 0.0 2.3 0.4 B0
9xCl 0.9 0.7 0.5 0.5 0.28  0.27  0.09 0.09 3.9 5.6 4.8 0.0 2.2 0.4 0.9

#- Dats Corrected Ueing *Simplified Procedure”



TABLE Cl-6
TABLE ND. J.2-3.3 {FEV.D)

AEROSPATIALE SA-355F HELICOPTER (TWINSTAR) tise
CORRECTION DATA “
SITE: 3 SIDELINE - 150 M. NORTH JWNE  7,1983
ACOUSTIC  TRACKING DATA {Neters)

CORRECTED CORRECTIONS {dR) ANGLE (ACTUAL)  (REFERENCE)  SPEED{w/tec)
By EPNL SEL  PMLTk  Als AP AL A2 A3 {Deg) CPA SR CPAR SRR REF
TAMEOFF -~ TARGET 1AS 63 MPH. {SEE TEXT)
G38  87.2 846 867 T7A2 -1.85 -1.80 1.02 - 107.4 01,3 210 239.4 290.9 28.2
839 87.2 84.9 B87.1 74.0 455 -1.65 0.94 - 91.9 2061 206.2 239.4 239.5 28.2
G40 873 B4.8 846 741 1,83 -1 1.9 - 99.7  201.0 203.9 239.4 242.9 28.7
BAl 874 847 87,7 74.8  -1.37 -1.A1 0.48 - 128.3  210.7 268.4 239.4 304.9 8.2
Mg, 87.2 847 §7.0 743 -1.85 -1.67 0.8 106.8 2088 222.4 239.4 299.5 28.2
Stdby 0.1 0.1 0.5 0.4 0.23 0.19 0.8 15.6 4.6 0.8 0.0 30.6 0.0
WICI 0.1 0.4 0.6 0.4 0.7 0.2 0.32 18.4 54 3.2 0.0 36.0 9.0
9 DEGREE APPROACH -- TARGET 1AS 63 NPH.
W34 932 905 95.6 82.2 0.10 0.04 0.55 - 82.5 1931 194.7 191.7 192.8 3.2 2.2
WIS 92,3 89.8 93.3 79.6 0.20 0.15 0.75 - 81.2  195.1 197.4 191.2 193.4 339 2802
W36 93.3 90.3 95.7 B1.8 0.08 0.00 0.5 - 925 192.4 1926 191.2 191.4 3.2 2|2
H37  93.6 90.6 94,7 814 0.17 0.03 0.84 - 12,2 1932 197.7 191.2 195.6 34.4 282
Mg, 931 90.3 948 815 0.12 0.06 0.67 - 89.6  193.4 195.6 1917 1933 3.2 2.2
Staby 0.6 0.4 1.1 1.3 0,05 0.06 0.14 - 9.8 1.0 2.4 0.0 1.8 1.2 0.0
WLCl 0.7 0.4 1.3 1.5 0.06 0.07 047 - 1.5 1.4 29 0.0 24 14 0.0
00 FT. FLYOVER -- TARGET 1AS 145 NPH.
MY 94,2 90.5 96.6 83.0 0.00 -0.17 042 377 19.6 20,3 2734 221 S5 661 64.8
NS0 85.8 85.4 912 78.1 041 -0.71 -0.04 1,38 1266 208.8 280.2 217.1 2644 435 64.8
Mt 95.6 92,6 97.7 4.7 009 -0.26 -0.27 626 134 208.4 2767 2.4 2817 608 448
W2 3.8 85.6 90.8  78.4 0,18 0.03 -0.08 1.35  126.2  213.8 265.1 212.1 263.0  43.9 44.8
B3 94.4 9.4 96.1 831 041 -0.07 -0.14 S.b6  95.0  211.7 VS AU N9 62.4 4.8
Avg. 92.3 89.0 94,5 815 0.02 -0.14 -0.07 3.68 1217  210.6 2575 2121 29.5 434 648
Sdbv 3.3 3.3 3.2 3.0 9.43 0.12 043 2.3t 15.1 2.2 260 0.0 277 2.4 0.0
91 Cl 3.4 32 31 2.9 0.12 0.1 0.2 2.2 18,4 21 2.8 0.0 259 1.9 0.0
500 FT. FLYOVER -- TARGET 1AS B& MPH.
¥4 HO TRACKING DATA
NS 85.4 82,3 86.3 732 -0.03 -0.21 0.16 1.08 122,8  208.6 248.0 212,01 2527 38.4
W4 Bh1 B34 857 72.8 0.42 -0.05 0.49 -0.08  93.2 2128 NI U4 2425 38.4
Ava.  85.8 82,7 860 73.0 0.04 -0.13 0.18 050  108.0  210.7 230.6 2121 232.4 38.4
adw 0.5 0.6 0.4 0.3 041 041 0.02 0.82 0.9 3.0 M7 0.0 21 9.0
9xCl 2.3 .6 1.8 1.2 0,47 0.51 0.09 3.66  93.2 3.4 (10,1 0.0 175.4 0.9

%~ Datz Correcled Ucing "Siaplified Procedure’



TABLE C2-1
ADV, MACH FOR TARGET CONDITIONS ANAL. DATE: 10-Mar-86

AEROSPATTALE AS 355F TWINSTAR
ADV, MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADWM #

A 113.00 59.00 394.00 35.07 0.8190
B 100.00 59.00 394.00 35.07 0.799%
C 88.00 59.00 394.00 35.07 0.7812
M 125.00 59.00 394.00 35.07 0.8372
N 74,00 59.00 394.00 35.07 0.7600

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 113.00 77.00 394.00 35.07 0.8052
B 100.00 77.00 394.00 35.07 0.7859
C 88.00 77.00 394.00 35.07 0.7680
M 125.00 77.00 394.00 35.07 0.8230
N 74.00 77.00 394.00 35.07 0.7472

TARGET CONDITIONS

SERIES DESCRIPTION

A 500 FT. LFO IAS = 113 KTS.
B 500 FT. LFO IAS = 100 KTS.
C 500 FT. LFO IAS = 88 KTS.
M 500 FT. LFO IAS = 125 KTS.
N 500 FT. LFO IAS = 74 XTS.

* 394,00 RPM = 100% ROTOR SPEED



TABLE C2-2

ACTUAL TEST CONDITIONS

AEROSPATTALE AS 355F TWINSTAR

EVENT

Al
A2
A3
A4
A5
A6
B8
B9
B10
Bl
B12
B13
Cl4
Cl15
Cl6
Cl17
C18
M49
M50
M51
M52
M53
N54
N55
N56

TAS
114.63
114.63
114.63
116.37
116.37
115.50
102.47

99.87

99.00

97.26
101.60

97.26

87.71

86.84

88.58

88.58

88.58
128.52
123.31
118.10
124.18
121.58

69.47

76.42

78.16

ANAL. DATE:

TEMP (F) ROTOR RPM BLADE DIAM.

65.00
65.00
65.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
71.00
71.00
72.00
72.00
73.00
72.00
73.00
73.00

390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
390.00
385.00
385.00
385,00
385.00
385.00
385.00
385.00
385.00

35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07

10-Mar-86

ADVM #
0.8103
0.8103
0.8103

.8121

.8121

.8108

.7912

.7873

. 7860

.7834

.7899

.7834

.7690

L7677

.7703

0.7703

0.7703

0.8183

0.8105

0.8020

0.8111

0.8064

0.7293

0.7390

0.7416



EVENT
Al
A2
A3
A4
A5
A6
B8
B9
B10
Bi1l
B12
B13
Cl4
C15
Cl6
C17
C18
M49
M50
M51
M52
M53
N54
N55
N56

TEST
ALT

511.20
459.50
467.30
478.80
510.00
479.00
479.90
519.80
497.80
503.70
530.60
554.40
526.20
456.70
486.10
462.70
488.20
483.70
476.70
474.70
500.20
490.30
488.60
475,70
495.50

TABLE ¢2-3

ACTUAL TEST NOISE DATA
ANAL. DATE:

10-Mar-86

AEROSPATTIALE AS 355F TWINSTAR

———— AS MFAS. PNLTM —-—-

LEFT
87.90
88.40
88.50
88.80
88.00
89.60
87.10
86.00
86.40
87.00
87.10
86.00
85.80
86.90
86.40
87.20
86.60
89.50
89.90
89.50
89.30
89.20
85.40
85.20
85.10

CENTER
91.40
92.10
92.40
91.90
91.10
92.10
89.80
90.20
89.20
89.20
88.80
88.80
88.80
89.60
90.10
89.30
89.40
91.80
94.20
92.60
93.40
93.10
88.10
89.50
88.00

RIGHT
90.50
89.60
90.30
89.90
90.70
89.30
87.60
88.50
87.50
87.70
87.30
87.30
85.90
87.20
85.60
87.70
87.00
92.80
91.30
91.50
93.30
90.40

NA
87.50
85.60

-— PNLTM 492 FOOT NORM. —-

LEFT
88.07
88.11
88.28
88.68
88.16
89.48
86.99
86.25
86.45
87.10
87.44
86.56
86.10
86.59
86.35
86.94
86.57
89.43
89.76
89.35
89.37
89.18
85.37
85.05
85.13

CENTER

91.74
91.50
91.95
91.66
91.42
91.86
89.58
90.68
89.30
89.41
89.46
89.85
89.39
88.95
89.99
88.76
89.33
91.65
93.92
92.29
93.55
93.07
88.04
89.20
88.06

RIGHT
90.67
89.31
90.08
89.78
90.86
89.18
87.49
88.75
87.55
87.80
87.64
87.86
86.20
86.89
85.55
87.44
86.97
92.73
91.16
91.35
93.37
90.38

NA
87.35
85.63



3ANNM3A0IS 1HOINY © 3ANIT ¥3INJO + INIM3Ais 1437

H¥IgGWNN HOVA dIL 3avig ONIONVAQY

002e’'o 0008’0 00840 00940 oo+ L0 002L'0
1 i 1 | | 1 | | - 1 O.mw
a
© °
o Dﬂ — 0°'98
On "
o . g ° - 0.8
.. ° © ©
L .
~t = L4 +
d + — 0°68
m a & 73 O te ¥
= o0 + .
= o + — 0°'06
P
]
© — 0°16
+ "
+/ +%
. - 0°Z6
+
©
+ — 0°¢6
$
<

O'v6
HVLISNIML dSS¢ SV 3VILVHSOd3V

NLINA SA "WNN HOVIN diL 3dvigd "AdV

(8P) WLINd



TABLE C2-4

AEROSPATTIALE AS 355F TWINSTAR
LEFT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
Al 0.8103 88.07
A2 0.8103 88.11
A3 0.8103 88.28
A4 0.8121 88.68
A5 0.8121 88.16
A6 0.8108 89.48
BS 0.7912 86.99
B9 0.7873 86.25

B10 0.7860 86.45
B11 0.7834 87.10
B12 0.7899 87.44
B13 0.7834 86.56
Cl4 0.7690 86.10
C15 0.7677 86.59
C16 0.7703 86.35
C17 0.7703 86.94
C18 0.7703 86.57
M49 0.8183 89.43
M50 0.8105 89.76
M51 0.8020 89.35
M52 0.8111 89.37
M53 0.8064 89.18
N54 0.7293 85.37
N55 0.7390 85.05
N56 0.7416 85.13

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 51.63 46.80
R SQ. = 0.806 MEAN X = 0.7877
R = 0.898 S.D. X = 0.0254
STD.ERR = 0.657 MEAN Y = 87.47
CORREL = 0.898 S.D. Y = 1.46
SAMPLE = 25 TOT VAR = 2.13



TABLE C2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 51.63 46.80
R SQ. = 0.806 MEAN X = 0.,7877
R = 0.898 S.D. X = 0.0254
STD.ERR = 0.657 MEAN Y = 87.47
CORREL = 0.898 S.D. Y = 1.46
SAMPLE = 25 TOT VAR = 2.13
FECCVTECCECTTEEE R R T T T T
SECOND ORDER EQUATION
Y = A+ Bl *X o+ B2 *X!
Y = 314,98 + -638,74 * X + 443,78 *X!
R SQ. = 0.718 MEAN X = 0.7877
R = 0.847 S.D. X = 0.0254
STD.ERR = 0.600 MEAN Y = 87.47
SAMPLE = 25 S.D. Y = 1.46
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TABLE C2-6

AEROSPATTALE AS 355F TWINSTAR
CENTER LINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
Al 0.8103 91.74
A2 0.8103 91.50
A3 0.8103 91.95
A4 0.8121 91.66
A5 0.8121 91.42
A6 0.8108 91.86
B8 0.7912 89.58
B9 0.7873 90.68

B10 0.7860 89.30
Bl1 0.7834 89.41
B12 0.7899 89.46
B13 0.7834 89.85
Cl4 0.7690 89.39
C15 0.7677 88.95
C16 0.7703 89.99
C17 0.7703 88.76
C18 0.7703 89.33
M49 0.8183 91.65
M50 0.8105 93.92
M51 0.8020 92.29
M52 0.8111 93.55
M53 0.8064 93.07
N54 0.7293 88.04
N55 0.7390 89.20
N56 0.7416 88.06

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

SLOPE
55.59

0.705
0.840
0.930
0.840

25

* X

+

MEAN X
S.D. X
MEAN Y
S.D. Y
TOT VAR

INTERCEPT
46.80

0.7877
0.0254
90.58
1.68
2.82



TABLE C2-7
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 55.59 46.80
R SQ. = 0.705 MEAN X = 0.7877
R = 0.840 S.D. X = 0.0254
STD.ERR = 0.930 MEAN Y = 90.58
CORREL = 0.840 S.D. Y = 1.68
SAMPLE = 25 TOT VAR = 2.82

SECOND ORDER EQUATION

Y = A+ Bl *X + B2 *x!

Y = 433,95 + -941,08 * X + 640.68 *X!
R SQ. = 0.700 MEAN X = 0,7877
R = 0.836 S.D. X = 0.0254
STD.ERR = 0.846 MEAN Y = 90.58
SAMPLE = 25 S.D. Y = 1.68
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TABLE C2-8

AEROSPATTALE AS 355F TWINSTAR
RIGHT SIDELINE

ANAL. DATE: 10-Mar-86
EVENT X INPUT Y INPUT
Al 0.8103 90.67
A2 0.8103 89.31
A3 0.8103 90.08
AL 0.8121 89.78
A5 0.8121 90.86
A6 0.8108 89.18
B8 0.7912 87.49
B9 0.7873 88.75
B10 0.7860 87.55
B11 0.7834 87.80
B12 0.7899 87.64
B13 0.7834 87.86
Cl4 0.7690 86.20
c15 0.7677 86.89
C16 0.7703 85.55
c17 0.7703 87.44
C18 0.7703 86.97
M49 0.8183 92.73
M50 0.8105 91.16
M51 0.8020 91.35
M52 0.8111 93.37
M53 0.8064 90.38
NS4 0.7293 NA
N55 0.7390 87.35
N56 0.7416 85.63
SECOND ORDER EQUATTON
Y = A+ Bl *X 4 B2 X!
Y =  836.11 +-1992,93 * X + 1324.26 *X!
R SQ. = 0.778 MEAN X = 0.7901
R = 0.882 S.D. X = 0.0227
STD.ERR = 1.030 MEAN Y = 88.83
SAMPLE = 24 S.D. Y= 2.15



TABLE C2-9
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT

= 78.26 26.99

R SQ. = 0.683 MEAN X = 0.7901
R = 0.827 S.D. X = 0.0227
STD.ERR = 1.238 MEAN Y = 88.83
CORREL = 0.827 S.D. Y = 2.15
SAMPLE = 24 TOT VAR = 4.63

LR EREE LR

SECOND ORDER EQUATION

Y= A+ Bl *X o+ B2 *X!'
Y = 836.11 +-1992.93 * X + 1324.26 *X!
R SQ. = 0.778 MEAN X = 0.7901
R = 0.882 S.D. X = 0.0227
STD.ERR = 1.030 MEAN Y = 88.83
SAMPLE = 24 S.D. Y = 2.15
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A: 10Mar-86

TABLE C3-1

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELICOPTER: AEROSPATTALE SA-355F TWINSTAR
OPERATION: ICAO TAKEOFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 2 1 3

E26 87.60 86.10 91.00 88.23
E27 87.90 86.70 83.30 87.63
E28 88.10 87.70 88.00 87.93
E29 87.80 86.80 88.50 87.70
E30 87.20 85.60 87.00 86.60
E31 87.60 85.90 90.20 87.90
E32 87.30 86.80 87.90 87.33
E33 87.60 86.90 87.70 87.40
AVERAGE 87.64 86456 88.58 87.59
STD. DEV. 0.30 0.67 1.3 0.50
90% C.1. 0.20 0.45 0.90 0.33




A: 13-Mar-86

TABLE C3-2

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER TCAO CERTIFICATION PROCEDURES

HELTQOPTER: AFROSPATTALE SA-355F TWINSTAR
OPERATION: ICAO LFO

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STIE 2/3 1 3/2

Al 87.00 88.80 89.50 88.43
A2 87.30 89.20 89.30 88.60
A3 86.70 83.80 89.10 83.20
Ad 87.90 89.40 89.20 88.83
A5 86.30 83.20 89.40 87.97
A6 88.30 89.10 89.20 83.87
AVERAGE 87.25 88.92 89.28 88.48
SID. DEV. 0.75 0.42 0.15 0.36
9% C.1. 0.62 0.35 0.12 0.29




A: 10-Mar-86

TABLE C3-3

SUMVARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELIOOPTER: AFROSPATTALE SA-355F TWINSTAR
OPERATION: ICAO APPROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER STDELINE AVERAGE
STIE 3 1 2

F42 92.00 93.70 89.00 91.57
F43 90.80 94.90 88.60 91.43
Fi4 93.50 94.10 88.50 92.03
F45 92.10 94.60 88.40 91.70
F46 92.50 94.60 88.70 01.93
F47 92.60 93.60 88.60 91.60
F48 92.30 93.90 88.70 91.63
AVERAGE 92.26 9.20 88.64 91.70
SID. DEV. 0.81 0.50 0.19 0.21
90% C.I. 0.59 0.37 0.14 0.16







APPENDIX D (D1-D3)

AEROSPATIALE SA 365N, DAUPHIN



TABLE D1-1
TAELE NOL Li-1.1 4REV.D)

AERDSPATIALE SA-345N MELICOPTER (DAUPHIN) e
CORRECTION DATA* -
SITE: o CENTERLINE - CENTER JNE 6,983
ACOUSTIC  TRACKING DATA (Meterc)

CORFECTED CORFECTIONG {dR) ANGLE (ACTUAL)  {WEFERENCE)  SPEED{p/cec)
v EPNL  SEL  FMLTw  Alm ALE)Y AL A2 A3 tDeq)  CPA 5K CPAR SRR BRWD  REF
& DEGREE APEROACH -- TARGET 1A5 75 KTS. (1CAD)
FI5 NO TRACKING DATA
F16 944 90.& §7.4 B9 0.3 0,33 040 - 12,3 1159 195.7 1193 129.0 386 38
A6 95.7  91.9  9E.6 BA.D -1.0R -1.04 0.3 - g14 1074 108.4 119.3 1208 38,6 38.
F47 954 92.0 944 BALE  -1.37 -1.33 0.4k - 001 1035 105.4 1193 1916 396 3904
FAR  9A.3 97.4  99.1 B8A.4 107 -1.0% 0.3 - 1060 107.0 115.4 119.3 1742 .6 3.4
FA9 9.4 927 98,7 84D -0.88 -0.87 0.30 - 106.8  108.9 113.7 119.3 124.6  35.6  38.
P50 964 978 99.0 848 -0.75 -0.73 0.5 - 113.0 10,6 120,27 1193 129.4 3.6 384
CEL 9400 0.5 999 @44 s e pE - 1203 10700 11807 11903 1387 Fals 194
fwg. 959 931 987 844 .00 -0.97 033 - 05,8 107.9 1146 119.3 126.9 3.6 8.4
S by 0.7 0.7 0.8 L0 0,39 0,38 014 E Y W 3 S W R o S 3 W
Y%Ll 0.6 D5 0.6 DB 0,29 0,18 0.0 - 97 34 0S4 0.0 4.4 DA Db
TAMEDFE —- TARGET 1A% 75 ¥T5. (1CAD)
B %63 913 991 Bl RSB RS0 105 - 786 89.6 9.4 1957 1977 /.6 3/b
E27 94,8 91,7 99.4 840 -;10 -1.9% 0.58 - 851 1049 105.2 1252 1%5.4  38.6 184
B8 974 91.8 100.4 850 -2.44 -2.01 0.4 - 92,2 1041 1047 195.0 1753 WM.6 .4
£29 95,7 0.7 97.6 8.8 .33 -2.20 0.47 - 76.4  101.8 104.7 175.0 178.8 38,6 38.b
EX0 96,7 9.0 99.9 838 -0.82 -1.66 D.A1 < 8R.8  97.5 §7.6 A7 17,2 8.6 8.4
F3l 944 911 99.0  83.7 I TR VR W TR 80,7 10203 1037 122 196.9 386 3B.b
F3% 96.0 0.8 97,9 &7 1B <275 0.86 - 97 9h.4 971 125.7 1265 3.6 38.b
E33 96,0 90.8 97.9 42.5 S -3 U - 8107 9201 931 1.2 1265 384 3
Mo, 964 911 989 8RS 0.7 D55 078 5.2 985 99.4  175.7 1266 3Mb 38.4
Sd oy 0.5 0.4 1.1 0.8 0,57 0,58  0.19 - Y4 57 54 0.0 L2 0.0 0D
%Ll 0.3 0.3 0.7 0.4 0,38 039 0,13 A9 3B 37 0.0 0.8 00 0.0

*- Dats Corrected Ysing 'Sinplified Procedure!



TABLE D1-2

TABLE NOL J.1-1.2 {REV.D)

AEROSPATIALE SA-345N HELICOPTER (DAUPHIM) gﬂ?é}gﬁ
2/ 3786
CORRECTION DATA*
SITE: CENTERLINE - CENTER JUNE  4,1983
ACOUSTIC  TRACKING DATA (Meierc)
CORRECTED CORRECTIONS {dR) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/cec)
Ev EPNL  GEL  PMLTw  Alm ALY ALR) A2 N3 {Deg) bt SR CPAR  GRR GRND  REF
500 FT. FLYOUER -- TARGET 1S 135 IS5,
Al NO TRACKING DATA
A4 92.7 87.% 95.4 80,8 -2.17 -2.04  9.05  1.08 91,1 126,2 1262 130.0 130.0 617 49.4
A 90,3 B49 92,4 78.2 -0.80 -0.57 -0.02 0.4 122.4 146,55 173,86 1300 177,46 4629 469.4
#é 9.5 83.2 93.4 78.7 -0.08 -0.09 0,17 0.61 103.8 1532 157.7  180.0 1544 67,9 4694
A7 90.3 846 922 779 -0.70 -3 0,01 0.41 84,6 1449 145,05 150.0 150.7 67,9 494
48 .1 84,8 92,7 78.2 -0.42 -0,33 -0.08  9.81 97.8  149.2 130.6 130.0 151.4 679 4694
8y 89.6 84,4 919 8.0 -0.85 -0.% -0.0% 0.65% 110.6 146,50 156,46 150.D 1603 67.4 4694
#10  89.% 845 92,4 779 -0.18 0.05 0,27 0.49 109.% 1549 1644 1530.0 189.2 66,9 494
fvo.  90.4 BRLL 9L9 785 074 -0.59 0.8 0.69 1028 1409 15LG 1900 152,72 6B 69.4
5td v 11 LY 12 L 0.70 0.6 011 0,17 12.8 9.4 151 0.0 9.7 2.3 00
i Ll fE 0.8 0.9 OB .51 051 0,08 0.13 9.4 6.9 114 0.0 74 .7 09
500 FT. FLYOVER -- TARGET 185 120 ¥TS,
Bi1 88,7 84,4 910 7% 0.6 -0.51 .03 0.5 122.0  142.1 184.2 1800 187.8  41.2 617
Bi2  8%.01 842 91,2 771 -1.28 -1.14 0 013 045 103.5  137.6 1415 150.0 54,3 59.7 617
B3 83.8 B4.4 W7 T4 =057 0.0 008 0,67 1234 1471 126.2 1800 197 897 817
Bl 89.6 846 93,2 781 -1.36 -L200 0,146 0.9 103.6 1364 140,3 130,00 154.3 39.7 4617
fvg, 89,1 B4.4 919 774 -9.9% -0.84 0,06 0,69 114.4 1421 140.6  150.0 1890 &0 417
Std v 0.4 0.1 0.9 0.4 0.42  0.38 0.1 0.14 12.6 5.8 2.9 0.0 17.3 0.8 0.0
wicl 0.% 0.2 14 D5 .50 .45 013 D19 14.8 6.9 7.0 0.0 20.4 0.9 0.0
500 FT. FLYQUER -- TARGET 1AS 145 KTS.
£15 89,1 Q4.5 92,2 74.9 -0.17 -0.11 -0.22 0.9 100.7 1522 154.9 150.0 152.7  §2.0 540
£16  8R.7 84,4 91,3 77.4 -0.62 -0.58 -0.10 0.94 101.1  145.0 147.7  150.0 152.9 514 540
{17 88,9 84,4 915 77.4 -0.47 -0.38 -0.17 0.94 100.9 1429 150,64 130.0 152.7 G144 B4
{18 88.4 844 91,0 74.8 =024 -0.47 -0.74  0.94 105.4 1512 106.9  190.0 155.6  51.4 A
£19 88,4 84,3 9.0 77.% -1.18 103 004 0.94 101.6 1388 1417  180.0 153.1 G814 540
€20 88.6 844 91,2 7.0 -0.85 -0.73 -0.08 094 1110 143,1 153.3 130.0 140.7 51,4 540
fvg., 88,7 84,4 W14 770 -0.59 -0,%0 -0.12 0.93 103.5  146.4 150.8 1500 154,86 W15 B4
Std v 0.3 0.1 0.4 0.3 9.38  0.3% Q.11 0.02 4.1 5.1 53 0.0 3.2 0.2 0.0
Wi el 0.2 O3 DA 0.2 2.3 .29 0.0 0.1 3.4 4.2 AS 0.0 6 0.2 0.0
1000 FT. FLYQUER -- TARGET IAS 130 KIS,
D2 Bl 790 A7 b -1.20 -1.03 0.0 - 94.0 2842 284.9 0.0 00,7 62,9 49.4
D22 83.8 79.% 839 F0.7 0.04 0.1 0.0 - 108.8  314.3 J34.1 3000 316.9  47.4  469.4
D23 83,7 79.% 842 724 -0.50 -0.33 -0.4% - 97.0 3019 304.2 0.0 3023 67.4 494
D24 840 79.4 843 703 -0.72 -0.61 -0.08 - 93.9  295.7 296.3 300.0 300.7 7.4 69.4
D25 NO TRACKING DATA
fvg., B83.8 79.3 84,8 710 =0.59 -0.4% 0.1 - 98.4  299.% 304.9 3000 3052 67,8 69.4
Std Dy 0,2 0.2 1.0 1.0 0.0 0. 0,16 - 7.1 13.4 2.0 0.0 2.9 0.3 0.0
WE Ll 0.2 0.3 1.2 1t 0.6 0.39  0.19 8.3 15.7 u.8 0.0 9.3 9.3 0.0

#- Duts Corrected Using "Simplified Procedure®



TABLE D1-3

TABLE MO. J.1-1.3 {REV.1)

AERDSPATIALE SA-345N HELICOPTER (DAUPHIN) gggﬁggc
CORRECTION DATAX
SITE: 1 CENTERLINE - CENTER JUNE  6,1983
CORRECTED CORRECTIONS {dE) hgggfg lC zgg%ggs DMA( l'\%gé’ggi’éﬂ SPEED{m/cec)
Ev EPNL  SEL  PNLTm  Alw AUPY AMAY A2 N {Deg) grs SR CPak SRR BRND REE-

" TAKEDFF -- TARGET IAS 75 KTS. (T/0 FROM HOVER)

NO TRACKING DATA

TAKEDFF -- TARGET 1AS 75 KTS. {7/0 FROM GROUND)

NO TRACKING DATA

9 DEGREE APPROACH -- TARGET 1AS 73 KIS,
a2 NO TRACKING DATA
118.5

HE3 94,1 90.2 95.8 8L.9 -0.40 -0.44 0.14 - 121.5 113,46 133.2 139.0  38.6 38,8
He4 94,7 914 970 819 -0.22 0.2 0.8 - 81.3 115,46 1169 1185 119.9 3.6 388
HEE 94.8 92,9 99.9 85.46 0.12  0.12 -0.04 - 95,0 120.1 120.5 1185 119.0 386 38,4
Hah  96.4  92.4 100.2 Q0.6 -0.372- -0.33 L - 97.1 1145 1154 1185 1194 386 384
fvg. 95,5 916 98.2 840 -0,22 -0.22 007 - 98,7 1159 1215 118,53 1243 38.6 386
5td v 1. 1.2 2.2 189 0.24 0.24 008 - 1.7 2.9 8.4 0.0 9.8 0.0 0.0
21 Cl 1.5 1.5 2% 212 0.28 0.9 009 - 19.6 3.4 9.5 9.0 LB 0.0 0.0

%- Dzts Corrected Using *Sisplified Procedure”



TABLE D1-4

TABLE NO. J.1-2.1 {REV.D)

AERODSPATIALE SA-36GN HELICOPTER (DAUPHIN) geéﬁéic
CORRECTION DATA*
§17E: 2 SIDELINE - 150 M. SOUTH JUNE 64,1983
ACOUSTIC  TRACKING DATA (Meterc)
CORKECTED CORRECTIONS (dR) ANGLE {ACTUAL) {REFERENCE)  SPEEDMm/sec)
Ev EPML  GEL  PNLTe  Alw ALPY ALY A2 N3 {Deg) £ha SR CPaR SRR GRND  REF
& DEGREE APPROACH -- TARGET IS 75 KIS. {1CAD)
1% ND DATA *¥x
TAKEOFF -~ TARGET 1AS 75 KIS, (1CAD)
Eé 94,4 89,6 94,6 804 -1.%2 -1.37 0.37 - 75,9 1243 179.7 194 1.4 3.6 3B.6
E27  93.0 88.2 93.1 78.9 -1.14 -1.03 0,22 - 127.7 182.5% 230.4 195.4 2469 38,6 3B.b
E28 93,5 88.8 93.4 78.8 -1.19 1.4 0.3 - 128.2 1821 231.8 195.4 48,7 18.6 3.6
E29  93.6 88,7 937 N0 -1.21 -1 0,23 - 123.7  180.8 217.4 1954 2349 386 383
E  93.8 83.9 93.4 78.9 -1.37 -2t 0 - 123,55  198.% 2193 195.4 2401 38.6  38.4
E31 - 88.8 945 78.4 -1.53 -1.34 - - 149.8  181.1 360.4 195.4 383.8 38,6 3.4
£32 938 89.1 936 79.2 -1.44 -1 03 - 125.6  172.7 18,5 195.4 240.2 38,6 8.6
E33 947 89.7 9.4 800 -1.64 -1.44 035 - 133.4 175,46 241,88 195.4 269.0 38,6 3B,
fvg.  93.8 894 93y 792 -1,38 -1.23 0.1 - 123.7 1794 237.4 1954 288.7 3.4 38.6
Std Dv 0.6 0.5 0.8 0.7 0.18 016 006 - 21.1 3.1 3D 5.0 55.8 0.0 0.4
9WiCl 9.4 0.3 05 0.5 0.12 .11 0.4 14,1 2.1 3G 0.0 7.4 0.0 0.0

*-~ Datz Corrected Using "Simplified Procedure’



TABLE D1-5

TARLE ND. J.1-2.2 {REV.1)

AEROSPATIALE SA-365N HELICOPTER (DAUPHIM) ggT%}%g
CORRECTION DATA*
SITE: 2 SIDELINE - 150 M. SOUTH JUNE 65,1983
ACOUSTIC  TRACKING DATA {Meters)

CORRECTED CORRECTIONG {dR) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/sec)
Ev EPHL  GEL  PHLTe  Alw FARSESRVAS R1:) BAFA VIR AVS {Deg) CPA SR CPAR SRR GRND  REF
500 FT. FLYOVER -- TARGET 1AS 133 KIS,
A3 ND TRACKING DATA
#4 94.2 89.2 96.8 8L.9 -1.4% -1,36 -0.25 .20 124.4 195.5 236.8 12,1 2570 6l.7 &9.4
Al 90,9 8.2 934 78.0 -0.68 -0.58 -0.05 LW 1253 2091 256.3 2121 2600 67.9  49.4
Ab 91,6 87.0 940 80.0 -0.37 -0.30 -0.12 1.4 117.3  213.8 240.6 212,1 238.7  47.9 49.4
a7 - Bi.6 9.9 780 -0.72 -0.64 - .3 1218 208.0 244.7 2121 249.6 67,9 49.4
A8 91.7 87.1 940 B0.2 -0.62 -0.41 -0.08 1.24 109.3 1.0 223,85 2121 2247 67,9 494
R - 853 9L 77.7 D463 0467 - 1.46 117,64 209.1 2360 2120 239.4 474 49.4
Al 92,2 BZ.0 94,8 80 -0.27 -0.27 -0.21  1.40 1127 2150 2330 212.1 229.9 469 49.4
fvg. 92,1 BAL 941 79.4 -0.68 -0.60 -0.14 1.47 118.3  208.8 238.7 712,01 2428 4h.8  69.4
Std v 1.3 14 1.4 1.8 0,38 0.37 009 0.33 6.0 6.4 10.2 0.0 13.3 2.3 0.0
WL el 12 1 10 L2 9.28  0.27 0.08 0.4 4.4 4,7 7.5 0.0 9.8 1.7 2.0
500 FT. FLYOUER -- TARGET 1AS 120 K18,
Bl B9.6 B4 919 77.4 -0.38 -0.% 0.0 1.20 199.8 9.5 2227 2121 25,5 4l.2 617
B12 894 BR.3 918 7N -0.81 -0.79 0.00 1.32 82,5  203.0 204.7 12,1 M40 597 6l.7
B3 B9.5 84,5 910 765 -0.67 -0.54 -0.41  L.50 118,1  209.5 237.6 2121 240.5 §9.7  61.7
Bi4 913 8L 9.1 787 -1.42 -0.88 0.01 1.8% 115,4 2022 223.8 2121 2348 59.7 4L
fvg. 900 B2 919 77.G -0.77 -0.68 -0.02 1.47 106,406 222,2 2.1 2087 801 417
Std Dy 0.9 0.9 0% 0.9 0.19 0.1 0.06 0.28 16.3 4.0 13.5 0.0 116 0.8 0.0
wicl Lo 1 1t 1 0.23  0.22 007 0.33 19.2 4,7 15.B 0.0 13.7 LR R
500 FT, FLYQUER -- TARGET 1AS 105 KTS.
£15 88,6 841 89.7 734 -0.42 -0.37 -0.18 2.03 120.3 2131 2467 2121 2456 G20 0.0
Cl6  90.2 861 92.0 77.8 -f.66 -0.57 -0.15  L.92 114,64 2080 228.8 212.1 2333 §l.4 G40
£17  89.4 BA4 903 2460 -0.48 -0.42 -0.18 121.11 77.4 0 2101 5.5 MI4 N7.6 0 BlA 0 B4
£18  89.9 85.% 90.% 769 -0.3% -0.36 -0.22 1.92 101.0 212.4 2146.4 2121 216,101 S1.4 G40
£19  88.9 841 89.8 75.6 -0.93 -0.87 -0.08 2.11 12,2 203.8 238.2 212.1 2480 5l.4 540
20 89.% 854 9.0 770 -0.6% -0.,58 -~0.13 1.92 108.3  206.8 217.8 2.1 2234 1.4 W40
fvg.  89.4 8L 904 74,4 -0.58 -9.52 -0.14 2.00 1071 209.0 227.2 221 2737 ELU O B4
StdDv 0.6 08 0. LD 0.21 0.1% 005 0.09 16.5 3.3 13.0 0.0 139 0.2 0.0
ML el 9.5 0.7 0.7 0.8 0.17 D16 0.04  D.0R 13.6 .5 1.7 0.0 11.4 5.2 0.0
1000 FT, FLYOVER -~ TARGET 1AS 135 KIS,
24 B4l 795 BAD .3 -H.91 088 008 - 86.4 3.6 32,3 5.4 JLL 0 62,9 69.4
D22 83.2 Bl B4 73 0408 0.02 -0.26 - 107.1  349.3 345.4 335,84 3007 674 8.4
D23 843 79.6 BAL7 714 -0,38 0,35 -0.14 - 872.7  336.4 6.7 I3n.4 W7 674 69.4
D24 84.3 801 856 719 -0.74 Q.61 009 - 113.4  330.8 380.5 335.4 3455 474 494
023 ND TRACKING DATA
fvg. 84.5 801 85,3 L9 -0.53 -0.45% -0.11 - 98,6  334.3 3440 33B.A 7.0 670 69.4
Std v 0.5 0.7 0.9 0.8 0.37 0.37 043 - 13.7 11,9 0.7 0.0 14,2 0.3 M0
901 C1 0.4 0.8 10 10 0.44 0,44 015 - 161 14,1 243 0.0 187 0.3 0.0

¥ Dets Corrected Using "Simplified Procedure’



TABLE D1-6
TAELE NO. 1.1-2.3 {REV.D)

AERDSPATIALE SA-34CN HELICOPTER (DAUPHIN) g?%ﬁé%ﬁ
CORRECTION DATA%
§17E: 2 SIDELINE - 150 M, SOUTH JUNE 46,1983
CORRECTED CORRECTIONS {dR) Agggfglc ggé%ﬁéﬁ? DATAlégfgﬁgng) SPEED{m/sec)
Ev EPML SEL  PMLTy  Alw AP ALRY A2 N3 {Deg) CPs SR CPAR SRR GRND REE_

TAKEOFF -- TARGET IAS 75 ¥TS. (7/0 FROM HOVER)

4% N DATA *4¥

TAKEDFF -- TARGET 1AS 75 KIS. {7/0 FROM GROUND)

#E% ND DATA #o

9 DEGREE APPROACH -- TARGET 1AS 75 Y15,

4% NO DATA ¥4



TABLE D1~7
TAELE NO. J.1-3.1 (REV.D1)

AERCGPATIALE SA-345M HELTCOPTER (DAUPHIN) b01/T5C
CORRECTION DATA® -
SITE: 2 GIDELINE - 150 H. NORTH JNE 61983
ACOUSTIC  TRACKING DATA iMeters)

CORRECTED CORRECTIONS (dE) MGLE  (ACTUAL)  (REFERENCE)  SPEED(a/sec)
By EPNL SEL  PMLTn  Alm AUPY LM A2 A3 tDeg)  CPA Sk CPAR SRR GRND  REF
& DEGREE APPROACH —- TARGET 1AS 75 KI5, (ICAD)
F35 ND TRACKING DATA
F1s 961 92,3 98.8 @51 017 011 001 - 1028 1911 1960 191.7 196.5 38.6 8.6
Fib 966 930 986 847 D50 -0.a& 09 - 1575 1867 229.4 191,27 2355 8.6 8.6
FA7 958 97.4 97.5 8A.2  -0.85 D47 0.2 - 11813 188,46 209.7 1917 217.8  38.4 38.6
AR 954 901 965 BR.4 D43 -0.36 0.0 - 06,3 1847 1945 1917 1997 386 38.6
FA7  96.0 92.4 98.0 83.6 008 -0.28 0.07 - 179 197.8 3% 1917 8.3 386 .4
0 942 909 95.9 8.0 -0.26 -D.0% 005 - 1064 1888 195.9 191.7 200.0 8.6 38.4
FEl 947 90.8 9.3 81.9  -0.65 -0.54 0,14 - 1105 183.7 1941 191.7 204.6 38.6 3.6
o, 9.6 2.0 97.4 BRS  -0.3% -0.35 D.08 - 1.3 187.1 2066 1917 L8 .6 3.6
Std by 0.8 0.9 1.2 1.0 018 0.5 0.08 - 89 25 “14p 0.0 155 0.0 0.8
WICl 0.6 0.6 0.9 0.9 043 041 003 - 66 18 1007 0.0 4 0.0 0.0
TAKEDEE ~- TARGET 185 75 KTS. (ICAD)
£26 §8.6 849 9.3 7h4  -L36 LM 032 - 2.0 1770 1772 195.4 195.5 38.6 3.6
27 @74 831 880 737 0.8l -0.81 0.7 - 99,7 185.6 18004 195.4 198.2  38.4 3B.b
E9R 877 BiL.6 89.8 753 -D.90 074 047 - 947 105.7 185.8 195.4 1961  38.6  3R.6
£29 87,8 §3.5 891 4.6 -0.97 -0.8% 0,20 - 1% 183.9 183.9 195.4 195.5  38.4 38.4
F10 @76 L1 890 743 -D.95 D94 0.4 - B75 1814 181.6 195.4 195.4 38.6 38.4
E 87.6 837 8.6 744 -0.93 -0.82 0.49 - 10005 1842 187,37 195.4 198.7 386 38.6
€12 876 .6 89.8 5.9 -1.98 -1.03 0.9 - 1.7 179.0 179.0 195.4 195.4 3B.&  38.6
E11 879 83.8 890 760  -1.27 -2 030 - 914 1784 178.7 195.4 195.7 384 38.6
o, B7.B €37 893 754 -1.05 094 0.3 - 93,3 181.8 182.7 195.4 196.3 386 38.6
Std Dy 0.4 0.6 0.7 1D 001 047 0.0 - 59 33 &2 00 13 0.0 00
WLl 0.2 0.4 0.5 0.7 0.1a 0.1 0.04 - 11 22 28 08 0.9 0.0 0.0

*- Dsta Corrected Using *Siaplified Procedure’



TABLE DI1-8

TARLE N0, J.1-3.2 (REV.1)

AEROSFATIALE GA-340M HELICOPTER (DAUPHIN) 29Té}§0
2 L]
CORRECTION DATA*
517E: 3 SIDELINE - 150 H. NORTH JUNE  6,1983
ACOUSTIC  TRACKING DATA {Meterc)
CORRECTED CORRECTIONG (dR) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/cec)
Ev EPNL  SEL PllTm  Alm ALEY ARy A2 N3 {Deg) Cha SR CPAR  SER GRND  REF
500 FT. FLYOVER -~ TARGET 1AS 135 KIS,
Az NO TRACKING DATA ,
84 21,8 B4.4 952 800 -1.36 -L23 -0.27 2.42 99.7  1946.8 19%.6 212.1 21§, 81.7  489.4
A5 91,1 B&1 946 790 -0.57 -0.49 -0.07 1.24 112.7 210.% 237.7  212.1 239.6 62.9 6%.4
Ad 89.6 843 92,6 77.2 -0.32 -0.33 -0.14 1,37 124.5 2152 2611 12,1 257.3 0 67.9 694
87 91.3 84,2 939 79.4 -0.62 -0.5% -0.0% 1.4 11,7 209.3 2460 212,01 249.2 67,9 69.4
#d 88.1 82.8 91.3 759 -0.48 -0.48 -0.10 9.02 128.2  212.4 270.3  212.1 270.0 41,9 694
#9 91,2 86.2 9.7 793 -0.5% -0.48 -0,11  1.32 12,5  210.5 132,37 2121 2192 674 49.4
10 8%.% B4.4 929 774 -0.26 0,19 -0.23 1.%4 120.4 216.4 230.8 212.1 245, 66.9  69.4
fvo., 90,4 8L 933 2.3 -0.59 053 -0.14 1.3 118, 210.2 2433 2121 245,27 468 49.4
Std v 1.3 14 1.2 LG 0.36 0,33 0.08 0.70 2.1 6.5 2.7 0.0 17, 2.3 00
94 L 18 1D 0.9 L 0.22 0.4 006 0.0 6.7 4.7 1.6 0.0 125 1.7 0.9
500 FT. FLYOVER -- TARGET 1AS 120 KIS,
Bit 83,9 844 9L& 747 0.0 -0.42 -0.02 109 195.8  210.9 219.1 2124 2204  61.2  6L.7
B12  88.4 83,6 9.2 759 -0.94 -0.88 -0.02 1.A6 125.4  204.3 250.7 22,1 280.3  59.7 417
B3 89.% 84,9 9L 77.2 -0.49 -0.42 043 1.3 1108 210.9 205,64 2124 2269 897 ALY
B4 89.2 844 919 T2 -1.02 -0.87 -0.01 2,03 125.5  203.5 280.0 212,01 280.6  599.7 4617
fvg., 89.0 B4 909 6.8 -0.74 -0.64 -0.04 1.49 1169 207.4 236.4 22,1 24210 401 617
Sta v 0.5 0.5 0.7 0.6 0.28 0.25  0.06 0.39 10.1 4,0 158.4 0.0 21.4 0.8 0.0
wiel 0% D6 0.9 0.7 D33 030 0407 .46 1.9 4.7 193 0.0 252 0.9 0.0
00 FT. FLYOUER -- TARGET 1AS 105 KIS,
€15 89.9 8.3 91,9 76 -0.30 -0.19 -0.20  1.84 94.0 45 LD 2121 U260 O W40
16 8B4 B44 8.9 769 -0.69 -0.52 -0.16 2.11 101,2  209.0 213.0  212.1 214, 51.4 540
£17  90.0 8.4 9.5 779 -0.32 -0.34 -0.20 1.92 101.2 2114 5.5 2124 26,2 1.4 B0
£18 NO TRACKING DATA
€19 89.7 8.2 9.3 7.6 -0.80 -0.70 -0.10 1.92 108.5 205,41 24,3 121 23,7 5l W40
20 8%.4 831 910 769 -0.86 050 -0.1% 2,16 99.6  208.1 208.1 2121 2.1 8.4 WD
fvg. 89,5 831 9.y 7.2 -0.55 -0.46 .16 199 99.1 09,6 3.4 2121 2162 HS W0
StdDv 0.5 0.4 0.8 0.8 .23 0.20 0.04 0.14 7.0 3.5 3.3 0.0 4.6 0.2 0.0
w1 el 0.5 0.4 07 0.7 0.22 0,19 0.04 0.13 4.7 3.4 3 0.0 4.4 0.2 0.0
1000 FT. FLYDUER - TARGEY IAS 133 KIS.
021 840 8.7 BE.4 T4 -1.19 <091 003 - 124.4 3224 390.5 3304 406.2 679 89.4
D22 849 B0 868 7ALL 0.08 0.11 -0.28 - 101.6 3511 358.4  335.4 342, 67.4 489.4
023 85,2 8.1 883 TLé 052 -0.34 0,16 - 115, 3381 I74.8° 5.4 .7 674 694
D24 94,7 80.3 BA? ML -0.76 -0.53 010 - 118.5  332.5 378.4 335.4 3816 674 4694
D25 NO TRACKING DATA
fwvg. 847 807 859 7.7 -0.60 -0.42 -0.13 - 1150 3380 755 I3F.4 B7E.S 0 675 694
Std v 0.5 0.3 0.9 1.0 0.3 0.42 0.13 9.6 1.0 13.2 0.0 25.4 0.3 0.0
%€l 0.6 0.4 1D 1.2 0.2 0.%0 0.5 -~ 11.3 14.1 15,6 0.0 3.1 0.3 0.0

*- Datz Corrected Using "Siaplified Frocedure'



TABLE D1-9
TABLE NO. J.1-3.3 {REV.1)

AEROSPATIALE SA-36TN HELICOPTER (DAUPHIN) ggéiéic
CORRECTION DATA*
SITE: 3 SIDELINE - 150 M. NORTH JUNE 46,1983
CORRECTED CORRECTIONG (dB). Agggfgm Zgggg&? DMA(R(EEE’;E;&E) SPEED!m/cer)
Ev EFPNL  SEL  PNLTH  Alw ALPY ARy A2 NS {Deg) £ra SR EPAR SRR GRND REF-

TAVEOFF -~ TARGET 1AS 73 ¥TS. (7/0 FRON HOUVER)

NO TRACKING DATA

TAKEOFF -~ TARGET 1S 75 XTS. (1/0 FROM GROUND)

NO TRACKING DATA

9 DEGREE APPROACH -- TARGET IAS 75 KIS.

W52

ND TRACKING DATA
2 7. 1.2

HE3  §3.5 900 948 81.1 -0.05 -0.0% 0,02 - 113.4 1902 207.1 19 208.2 38,6 3.6
H34 94,2 904 964 827 0.04 002 000 - 1223 1914 228.9 191.2 228,27  3B.6  38.6
H33 954 918 98,1 @i8 9.44 013 005 - 100.4 1942 197.4 191.2 1943 3R.6 38,4
W36 956 919 981 8.8 -0.03 -0.06 000 - 109.3 1907 202.2  191.2 2026 3.4 .4
fvg. 947 911 948 8.8 0.02 -0.0% 000 - 1.6 1916 208.9  191.2 208,% 38,6 38.6
Stdov 1.0 09 L6 13 9.09 .10 003 - 9.8 1.8 13.9 0.0 148 2.0 0.0
g2 cl 1.2t LY LG 0.10  9.11 0.04 1.2 2.1 6.4 0.0 17.2 9.0 00

%- Dtz Corrected Using "Simplified Procedure”



TABLE D2-1
ADV. MACH FOR TARGET CONDITIONS

AEROSPATTALE SA 365N DAUPHIN 2
ADV. MACH SERIES REFERENCE NUMBERS

ANAL. DATE:

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM.
A 135.00 59.00 365.00 39.17
B 120.00 59.00 365.00 39.17
C 105.00 59.00 365.00 39.17

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM.
A 135.00 77.00 365.00 39.17
B 120.00 77.00 365.00 39.17
C 105.00 77.00 365.00 39.17

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO IAS = 135 KTS.
B 500 FT. LFO IAS = 120 KTS.
C 500 FT. LFO IAS = 105 KTS.

* 365.00 RPM = 1007 ROTOR SPEED

11-Mar-86

ADVM #
0.8748
0.8521
0.8294

ADVM #
0.8600
0.8377
0.8154



TABLE D2-2

ACTUAL TEST CONDITIONS

AEROSPATTALE SA 365N DAUPHIN 2

EVENT

Al
A2
A3
A4
A5
A6
A7
A8
A9
Al10
Bl1
Bl12
B13
B1l4
C15
C16
C17
C18
C19
C20

IAS
135.00
130.00
132.00
120.00
132.00
132.00
132.00
132.00
131.00
130.00
119.00
116.00
116.00
116.00
101.00
100.00
100.00
100.00
100.00
100.00

ANAL. DATE: 11-Mar-86

TEMP (F) ROTOR RPM BLADE DIAM.

60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
61.00
61.00
61.00
61.00
61.00
61.00
61.00
61.00

355.00
355.00
355.00
355.00
355.00
355.00
355.00
355.00
355.00
355,00
355.00
355.00
355.00
350.00
350.00
350.00
350.00
350.00
350.00
350.00

39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17

ADVM #
0.8556
0.8481
0.8511
0.8329
0.8511
0.8511
0.8511
0.8511
0.8496
0.8481
0.8314
0.8269
0.8261
0.8169
0.7943
0.7928
0.7928
0.7928
0.7928
0.7928



EVENT
Al
A2
A3
A4
A5
A6
A7
A8
A9
Al10
Bll
Bl12
B13
B14
C15
C16
Cl7
C18
C19
C20

TEST
ALT
NA
NA
420.00
423.00
484.80
506.60
479.40
496.30
484.80
505.40
486.60
459.90
486.60
445.10
503.30
476.00
489.20
489.60
459.30
475.00

TABLE D2-3

ACTUAL TEST NOISE DATA

ANAL. DATE: 11-Mar-86

AEROSPATIALE SA 365N DAUPHIN 2

———— AS MEAS. PNLTM -——-

LEFT

NA

NA
92.90

NA
92.90
93.10
93.30
93.40
93.00
93.70
90.00
91.00
90.30
92.30
90.30
90.70
89.90
89.30
90.20
89.80

CENTER

NA

NA
93.60

NA
92.60
92.90
92.30
92.60
92.10
91.90
91.60
91.90
91.60
93.60
91.40
91.00
91.10
90.30
91.20
91.20

RIGHT

NA

NA
94.40
94.10
92.70
91.60
92.30
91.70
92.20
91.60
91.30
89.60
90.10
90.80
88.10
88.40
88.70
91.40
88.60
89.50

—— PNLTM 492 FOOT NORM. --

LEFT

NA

NA
92.15

NA
92.83
93.25
93.17
93.44
92.93
93.84
89.94
90.67
90.24
91.81
90.42
90.53
89.87
89.28
89.86
89.62

CENTER

NA

NA
91.98

NA
92.45
93.20
92.03
92.69
91.95
92.18
91.49
91.21
91.49
92.57
91.63
90.66
91.04
90.25
90.50
90.84

RIGHT

NA

NA
93.65
93.38
92.63
91.75
92.17
91.74
92.13
91.74
91.24
89.27
90.04
90.31
88.22
88.23
88.67
91.38
88.26
89.32



FIGURE D2-1
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TABLE D2-4

AEROSPATIALE SA 365N DAUPHIN 2
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8556 NA
A2 0.8481 NA
A3 0.8511 92.15
A4 0.8329 NA
A5 0.8511 92.83
A6 0.8511 93.25
A7 0.8511 93.17
A8 0.8511 93.44
A9 0.8496 92.93

Al10 0.8481 93.84
Bl1 0.8314 89.94
B12 0.8269 90.67
B13 0.8261 90.24
B14 0.8169 91.81
C15 0.7943 90.42
C16 0.7928 90.53
C17 0.7928 89.87
C18 0.7928 89.28
C19 0.7928 89.86
C20 0.7928 89.62

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 52,51 48,12
R SQ. = 0.745 MEAN X = 0.8243
R = 0.863 S.D. X = 0.0260
STD.ERR = 0.824 MEAN Y = 91.40
CORREL = 0.863 S.D. Y = 1.58
SAMPLE = 17 TOT VAR = 2.49



TABLE D2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
- 52.51 48.12
RSQ. =  0.745 MEAN X = 0.8243
R = 0.83 S.D. X = 0.0260
STD.ERR =  0.824 MEAN Y = 91.40
CORREL =  0.863 S.D. Y =  1.58
SAMPLE = 17 TOT VAR =  2.49
LECEELEEEEEE R PR R TR T
SECOND ORDER EQUATION
Y = A+ Bl *X 4+ B2 *x!
Y=  837.09 +-1869.82 * X + 1169.83 *y!
RSQ. =  0.705 MEAN X = 0.8243
R = 0.840 S.D. X = 0.0260
STD.ERR =  0.735 MEAN Y = 91.40
SAMPLE = 17 S.D. Y= 1.58
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TABLE D2-6

AEROSPATIALE SA 365N DAUPHIN 2
CENTER LINE

ANAL, DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8556 NA
A2 0.8481 NA
A3 0.8511 91.98
A4 0.8329 NA
A5 0.8511 92.45
A6 0.8511 93.20
A7 0.8511 92.03
A8 0.8511 92.69
A9 0.8496 91.95

Al10 0.8481 92.18
B11l 0.8314 91.49
B12 0.8269 91.21
B13 0.8261 91.49
B14 0.8169 92.57
C15 0.7943 91.63
Cl6 0.7928 90.66
C17 0.7928 91.04
C18 0.7928 90.25
C19 0.7928 90.50
C20 0.7928 90.84

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 25.75 70.43
R SQ. = 0.641 MEAN X = 0.8243
R = 0.801 S.D. X = 0.0260
STD.ERR = 0.516 MEANY = 91.66
CORREL = 0.801 S.D. Y = 0.83
SAMPLE = 17 TOT VAR = 0.70



TABLE D2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT

= 25.75 70.43

R SQ. = 0.641 MEAN X = 0.8243
R = 0.801 S.D. X = 0.0260
STD.ERR = 0.516 MEAN Y = 91.66
CORREL = 0.801 S.D. Y = 0.83
SAMPLE = 17 TOT VAR = 0.70

Ry

SECOND ORDER EQUATION

Y = A+ Bl *X + B2 *X'
Y = 50.40 + 74.57 * X + -29.71 *xX!
R SQ. = 0.233 MEAN X = 0.8243
R = 0.482 S.D. X = 0.0260
STD.ERR = 0.534 MEAN Y = 91.66
SAMPLE = 17 S.D. Y = 0.83
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A: 10Mar-86

TABLE D3-1

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTTFICATION PROCEDURES

HELTCOPTER: AFROSPATTALE SA-365N DAUPHIN
OPERATION: ICAO TAKEOFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 2 1 3

E26 94.40 96.30 88.60 93.10
E27 93.00 96.80 87.40 92.40
E28 93.50 97.10 87.70 92.77
E29 93.60 95.70 87.80 92.37
E30 93.80 9%.70 87.60 92.70
E31 NA 96.40 87.60 0.00
E32 93.80 9%.00 87.60 92.47
E33 9.70 9.00 87.90 92.87
AVERAGE 93.83 9%.38 87.78 92.67
SID. DEV. 0.57 0.47 0.37 0.27
0% C.I. 0.42 0.32 0.24 0.20




A: 10-Mar-86

TABLE D3-2

SUMVARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTTFICATION PROCEDURES

HELTOOPTER: AFROSPATTALE SA-365N DAUPHIN
OPERATION: ICAO LFO

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STIE 2/3 1 3/2

A3 NA NA NA 0.00
A %4.20 92.70 91.80 92.90
A5 91.10 90.30 90.90 90.77
A6 91.60 90.50 89.60 90.57
A7 91.30 90.30 NA 0.00
A8 91.70 90.10 89.40 90.40
A9 91.20 89.60 NA 0.00
A10 92.20 89.50 89.60 90.43
AVERAGE 91.90 90.43 90.26 91.01
SID. DEV. 1.08 1.07 1.05 1.06
9% C.1. 0.79 0.79 1.00 1.01




A: 17 Mar-86

TABLE D3-3

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTTFICATION PROCEDURES

HELTOOPTER: AFROSPATTALE SA-365N DAUPHIN
OPERATION: ICAO APPROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STTE 3 1 2

F35 NA NA NA 0.00
F36 %.10 94.40 93.28 94.59
F46 96.60 95.70 93.78 95.36
F47 95.80 95.60 92.98 %.79
F48 95.40 9.30 92.58 94.76
F49 9%.00 9.40 93.18 95.19
F50 9%.20 9.60 91.38 94.06
Fo1 %.70 9.00 91.88 %.19
AVERAGE 95.54 95.86 92.72 %.71
SID. DEV. 0.84 0.74 0.84 0.48
9% C.I. 0.62 0.5 0.62 0.35




APPENDIX E (E1-E3)

BELL 222 TWIN JET



TABLE E1-1
TABLE ND. K.5-1.1 {REV.1)

BELL 222 HELICOPTER DOY/7SC
1/31/86
CORRECTION DATA*
SITE: 1 CENTERLINE - CENTER JUNE 14,1983
ACOUSTIC  TRACKING DATA {Meters)
CORRECTED CORRECTIONS {(dR) ANGLE (ACTUAL) (REFERENCE)  SPEED{w/sec)

3 EPNL  SEL  PMLTw  Alw AUEFY AR N2 /N3 {Deg) CrA SR CPAR SRR GRND  REF

12 DEGRE APPROACH -- TARGET IAS 45 KTS.

127 97.6 93,3 99.9 8.9 0.52 0.46 -0.08 - 107.4  122.7 128.3 117.4 1228 23.5 23.1
128 989 917 99.5 852 -0.08 -0.07 -0.07 - 110.4 1157 123.5 17,4 12,2 22,3 23
129 97.3 93.0 98.7 844 0.00 -0.03 -0.08 - 122.1 116.2 1372.2 117.4 1386 22,5 23.1
fivg. 969 92,7 99.4 852 0.16 0.12 -0.08 - 113.2  118.2 129.7 117.4 12,9 22,9 23.t
Stabv 0.9 0.8 0.6 0.7 0.31 0,30 001 - 1.9 3.9 6.9 0.0 8BS 9.6 0.0
@WEiel 1% L4 L1 13 9.53 0.5 001 - 13.3 6.6 11.7 0.0 143 1.0 0.0
12 DEGREE APPROACH -- TARGET 148 55 KIS,

w0 92,9 82.7 9.2 9.5 ~0.03 ~0.06 -0.30 - 110.4  115.7 123.4 117.4 15,2 26,1 28.3
3l 950 BI.Y 955 801 0.16 0.1 0.7 - 109.4  112.9 125.0 117.4 1244 26,7 8.3
¥32  95.1  89.8 98.3 82D -0.07 -0.11 -0.02 - 1159 1153 128.1 1174 130.4  27.8 283
fivg. 943 B8%.2 96,3 80.7 0.02 -0.02 -0.20 - 111.9 1163 125.5 117.4 126.7 26.9 28.3
Std v 1.2 1.3 1.7 1.4 0.42  0.12 0.5 - 3.5 1.4 2.4 9.0 3.3 0.8 0.0
Mrcl o2t .t %y L7 0.2t 0,19 0.26 - 5.9 2.4 4.0 0.0 8.5 1.4 0.0
12 DEGREE APPROACH -- TARGET 1AS 43 TS,

vz 93,1 88,1 95.8 801 =005 -0.13 -0.06 - 118.4 115,84 13,2 1172.4 133.% 326 33.4
V34 93,2 87.7 5.4 79.7 -0.10 -0.14 -0.09 - 1219 1146 1349 1174 138,3 32,1 33.4
Y3h 93,9 88,7 94.8 B1.2 ~0.13 -0.15% 0.3 - 118.0 1146 129.7 117.4 132.9 3.2 334
fivg. 93.4 834.2 96.0 803 -0.09 -0.14 -0.13 - 119.4 1148 1319 117.4 1349 320 334
Std Dv 0.4 0.5 0.7 0.8 0.04 001 0.09 - 2.2 0.5 2.7 0.0 2.9 0.2 0.0
201C1 0.7 0.9 1.3 L3 0.07 002 0.1% - 3.6 0.8 4.6 0.0 5.0 1.2 0.0
12 DEGREE APPROACH -- TARGET IAS 73 XTS5,

W36 93.2 885 936 BO. 0.57 0.5 0.03 - 1172.0 1230 1383 117.4 131,727 376 .0
W37 93.% 88.2 964 805 0.06 0.03 0.04 - 1041 1187 120.4 117.4 121.0 36,2 360
wig 933 88.1 94,2 80.2 0.47  0.13 0.04 - 117.6 1172.8 132.9 112.4 132.5 36,5 3.0
s 2.5 87.8 94 9.9 0.27 0.24 -0.14 - 113.1 118.8 134.0 117.4 134.4 352 38D
fvg. 93.1  8B.2 9%.B  80.2 0.27 0,24 -0.01 - 1145  119.1 1318 117.4 129.9 364 360
Std bv 0.4 0.3 0.7 0.3 0.22 023 0.09 - §.9 2.8 7.9 0.0 6.0 1.0 0.0
Wrel 0.3 0.4 08 0.3 0.26 0.22 010 - 8.2 33 9.3 0.0 7.1 1.1 0.0

%- Data Corrected Using "Simplified Procedure’



TABLE E1-2

TARLE NO. K.3-1.2 (REV.1)
BELL 222 HELICOPTER DOT/T5C
1/31/84
CORRECTION DATAR
SITE: 1 EENTERLINE - CENTER JUNE 14,1983
ACOUSTIC  TRACKING DATA {Meterc)

CORRECTED CORRECTIONS {dE) ANGLE {ACTUAL) (REFERENCE)  SPEED{m/cec)
Ev EPNL  SEL  PMLTx  Alwm AR ALRY AT 3 {Deg) fep SR CPAR SRR GRND  KREF
& DEGREE APPROACH -- TARGET IAS 4% KTS.
N7 5.8 9.0 971 83 -1.05 -1.01 0,25 1509 106.4 218,46 119.3 2451 22,5 23.1
M8 92,3 818 92.4 77.9 -1.12 -1.07 .48 108.3 1058 1114 1193 1257 236 23
19 93.8 89.53 940 79.1 -0.93 -0.8B6 0.30 124.2 108.0 130.6 119.3 1444 230 23.1
fvg,  93.9 8%.4 945 80.0 143 -0.98 0,34 - 127,88 106.7 183.5 119.3 1717 230 M.t
Std v 1.6 1.4 2.4 2.8 6,10 0,11 9,42 - 21.5 1.4 5.4 0.0 44,2 0.6 0.0
9x el 2.7 2.7 41 A7 0.16 0,18 0.20 - 36.2 1.9 9.3 0.0 108.3 .0 00
& DEGREE APPROACH -- TARGET 1AS 55 XTG.
N0 96,8 91.8 98.9 840 ~0.59 -0.60 -0.40 - 1214 111.2 1304 1193 139.9 4.5 283
Nl 949 9.8 944 82,3 -1.08 -1.03 -0.22 - 127.8 1060 1341 119.3 150.9 24,4 28,3
N2 98,0 93.4 100.8 87.0 -0.18 -0.19 -0.40 - 1353 1161 1650 119.3 1494 253 28.3
M3 9786 92,7 9.1 837 -1.04 -1.00 0.43 - 1343 106,85 148.9 119.3 1469 28.6 283
#vg. 96,8 92,2 98.8 843 =0.72 -0.70 -0.15 - 129.7 1100 144,64 1193 156.8 258 283
Stabv 1.4 1.2 1,7 2.0 0.42 0.40 039 - 8.5 4.7 15.8 0.0 14,9 2.0 0.0
WIC L6 14 24 23 0.50 0.47 0.46 7.4 5.6 18.6 0.0 165 23 0.0
& DEGREE APPROACH -~ TARGET IAS 7% KTS.
014 96,7 92.4 9B.2 839 =10 106 0.30 107.1 106.5 1114 119.3 1249 379 38.4
0153 95,3 9.9 98,3 817 -0.62 0,62 0,28 - 124,0 111,00 133.9 1193 143.9 3.4 38.4
6 96,0 917 978 83.2 -1.28 -1.19 0.41 - 107.9 1044 109.7 119.3 128.4 384 3.4
fvg, 96,3 920 98.1 Bi.6 -1.00 -0.96 0.3t - 13.0  107.3 118, 3 119.3 131.4  38.2 38,4
Sta v 0.4 0.3 0.3 0.4 0.3 0,30 0.0 - 9.5 3.4 135 0.0 10.8 0.3 0.0
90LC1 0.6 0.6 0.5 0.8 0.58 0.5 0.17 - 15.9 5.7 2.7 0.0 18.3 0.5 0.0
& DEGREE APPROACH -- TARGET 1AS 8% KTS.
P17 94,2 B89.9 944 B1.4 -1.16 -1.08 0,37 - 128,7 106,46 135.2  119.3 152.9 43,5 43,7
P18 94,5 90.% 95,4 8.4 -0.46 -0.46 -0.11 - 125.7  12.8 138.9 119.3 144.9 40,9 43,7
P19 95,2 91,4 97,3 840 -0.48 -0.47 0,12 - 1365 112.4 163.1 1193 1733 42,9 437
Avg. 946 W6 96.8 826 ~0.70 -0.67 0.13 0.3 1102 1457  119.3 1577 42.4 437
StdDv 0.5 0.8 0.5 1.3 0.40 0.36 0.4 S.b 4.1 15.2 0.0 13.8 1.4 0.0
202C 08 13 0.8 2.2 0.67 0.60 0.40 - 9.4 6.8 25.6 0.0 3.3 2.3 0

- Daty Corrected Using *Simplified Procedure’



TABLE E1-3

TABLE NB. K.5-1.3 (REV.D)

BELL 222 HELICOPTER DOT/T5C
1/31/86
CORRECTION DATA*
SITE: 1 CENTERLINE - CENTER JUNE 14,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dR) ANGLE {ACTUAL) (REFERENCE)  SPEED{w/cec)
Ev EPNL  SEL  PMLTe  Alm AHEY AR A2 N3 {Deg) tra SR CPRR SRR GRND  REF
& DEGREE APPROACH -- TARGET 1AS 45 KTS. {1CAD)
L1 92.0 92.6 98.8 839 -0.30 -0.36 90.12 - 12,2 113.9 137.8 119.3 1444  33.2 33.4
12 8.4 93.9 100.7 85.9 -0.12 -0.12 0.4 - 122,0  117.5 138,64 119.3 140.8 34.7 33.4
13 98.0  93.4 100.4 8.5 -1.10 -1.08 0.37 - 117.8 105,99 119.6 119.3 1349  33.3  33.4
L4 97.6 93.0 100,2 855 -0.74 -0.76 0.33 - 118.9  108.9 124.5 119.3 134.4 337 3.4
L5 97.6 93.2 100,2 853 -0.88 -0.87 0.38 - 107.0  107.4 1124 119.3 1248  33.7 33.4
L6 8.7 94,2 1011 845 -0.57 -0.%7 0.7 - 119.4 1116 128,01 119.3 1372.0 33.0 334
fva.  97.9  93.4 100.2 85.4 -0.62 -0.63 0.26 - 118.2 1109 126.8 119.3 1364 336 33.4
Std bv 0.6 0.4 0.8 0.9 0.37  0.35 0.11 5.0 4.4 10.3 0.0 4.8 0.6 0.0
WICE 0.5 0.5 0.6 0.7 0.30 0.29 0.09 - 4.9 3.6 8.5 0.0 5.5 0.5 0.0
TAKEOFF -- TARGET IAS 43 KTS. {1CAD)
K20 ND TRACKING DATA
K21 90,1 83.4 92,6 76.4 277 2,62 -0.9% - 116.3 1821 203.1 141,27 157.6 32.5 33.4
K22 90.8 86.1 93.0 7.9 4.47 419 -1.%0 - 1.9 2130 229.5 1412 152,232 33.4
K23 90,8 86,6 93.9 78.9 4.5 438 -1,36 - 14,1 213,8 2343 1412 1547 3.4 33.4
K24 90,5 844 933 77.8 4,46 431 -1.88 - 108.6 213,14 2249 141.2 149.0 295 33.4
K23 91,5 86.7 94,0 78.4 .97 516 -1.9% - 99.9 2280 23S 1412 1433 30.6  33.4
v 90.7 863 914 727 4,44 413 -1,53 - 10,2 2100 224.7 1412 1514 31,7 33.4
Sta Dv 0.3 0.5 0.6 1.0 .13 9.93 040 - 5.4 16.9  12.5 . 5.5 1.6 0.0
WECE 0.5 0.5 0.6 1.0 1.08 0.88 0.3% - 6.1 6.1 119 0.0 5.2 1.5 00

¥- Data Corrected Using *Simplified Procedure®



TABLE El-4

TABLE M@, K.5-1.4 (REVL.D)

BELL 222 HMELICOPTER 0e1/75C
2/10/86
CORRECTION DATA¥
SITE: 1 CENTERLINE - CENTER JUNE 15,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS {aB) ANGLE (ACTUAL) (REFERENCE)  SPEED{w/sec)
Ev EPHL  SEL  PMLTe  Alm FAVELORFANRY:) BV AVIRFAY {Dep) P SR CPAR  ORR SRND  REF
500 FT. FLYOVER -- TARGET IAS 137KT5.
K7 91.4 848 93,7 9.3 -0.57 -0.56 0.3t 0.%7 128.6  140.4 179.6 150.0 1918 72,0 0.5
B8 92.0 87.4 93.7 79.8 2,70 -2.5%0 1.1 0.32 132.6 1148 1861 150.0 203.8 751 70.5
B9 91.9 87.5 9.6 79.3 -3.09 -2.86 1.08 0.68 132, 1108 180.3 1500 203.4 720 0.5
fva. 9.8 87,2 93.6 T79.% -2.12 -1.97  0.85 90.%2 1352 122.0 162.0 150.0 199.7 73,0 70.5
Sd by 0.3 0.4 0.1 0.3 1,36 1.24  0.47 90.18 2.3 16,1 15,4 0.0 6.8 1.8 0.0
9% €1 0.3 0.6 0.1 0.5 229 .09 0.79 0.3 3.9 27,1 26.2 0.0 115 3.0 0.0
00 FT. FLYOVER -- TARGET IS 127 KIS,
Ci0 91,1 845 93.0 78.6 -2,11 2. 071 0.82 1469  120.7 220.9 150.0 274.4 45,3 45.1
il 92.1 87.6 94.4 80.2 ~0.43 -0,38 0.18 9,82 142.2 1418 211,35 130.0 244.9 65,3 45.3
12 92,2 87.5 934 79.1 -1.60 -1.58  0.56  0.84 139.1 1261 192.7  150.0 229.2 453 453
i3 90.9 84,3 93.2 78.7 ~3.42 -3,26 117 079 131,1 1057 140,2 150.0 199.0 465.8 45.3
14 9.6 861 92,7 78.3 2,23 211 0.77 0.9 132.6  118.4 1610 150.0 203.8 45.3 45.3
15 9.t B&.6 940 79.7 -0.26 -0.23  0.12 1.00 135.2 142.9 202.6 190.0 212.7 4.8 453
fug. 91,3 868 93 A9.1 -1.67 -8 0.5 0.8 137.8  125.9 191.%  150.0 227.3 453 65.3
Stdbv 0.6 0.6 0.7 0.7 .19 1.15 0.39 0.8 5.0 14,3 35,1 0.0 28.6 0.3 0.0
92 C 0.5 0.5 0.6 0.6 0.98 0.95 0.32 0.04 5.0 11.8  28.8 0.0 23.5 0.3 0.0
w00 FT. FLYOVER -~ TARGET IAS 110 KT8,
D4 90.8 8&.G 931 789 -0.73 -0.72 0.46 0.74 1333 1365 187.%  150.0 204,01  5B.4  54.4
D17 90.6 86,4 92.9 78.6 -0.77 -0.72  0.51  0.69 140.3 1360 12,7 150.0 234,86 59,2 §6.6
D1 91,2 8A.7 93.2 8.4 ~0.66 -0.62 0.48  0.49 129.%  137.% 1782 150.0 1944 §9.2 G4.é
Avg. 0.8 865 93.1 78,7 -0.72 -0.69 0.48 O, 71 1343 136.7 192.8 130.0 211.7 590 %54.4
Ste v 0.3 0.2 0.1 0,2 0.06 0.06 0.03 0.03 55 0.8 17.8 0.0 20.7 0.3 0.0
0% CT 0.5 9.3 0.2 0.3 0.0 0.10 0.04 0.05 9.2 .3 3.4 0.0 34.9 .8 0.0
S00 FT. FLYOVER -- TARGET IAS 94 KTS.
E19 90,6 83,9 9A% 9.1 -0.41 -0.43 0.26 0.87 133.7  140.5 194.4 150.0 207.5 49.9 49.4
2: o 90.6 839 945 9.1 -0.41 -0.43 0.26 0.87 133.7  140.5 1944 10,0 207.5  49.9 49.4
v - - - - - - - - - - - - - - -
9% Cl - - - - - - - - - - - - - - -

*- Dute Corrected Using *Simplified Procedure’



TABLE E1-5
TABLE NO. K.5-1.5 {REV.1)

BELL 222 HELICOPTER DOT/TSE
1/31/84
CORRECTION DATA¥
SITE: 1 CENTERLINE - CENTER JUNE 15,1983
ACDUSTIC  TRACKING DATA (Neters)
CORRECTED CORKECTIONS {dE) ANELE  (ACTUAL)  (REFERENCE)  SPEED{m/sec)

Ev  EPNL SEL PMLTa Ala AUPY ALR A2 /N3 (Deg)  CPA Sk CPAR SRR GRND  REF
1000 FT. FLYOVER -- TARGET 1AS 123 KTS,
Al B 826 Bbd L9 -0.73 -0.78 0.0 - 1361 274.0 3950 300.0 432.6 464.8 3.3
A2 864 823 860 7113 0.65 0.50 0.04 - 1345  309.6 433.9 300.0 420.5 5.3 43.3
A3 859 BL9 855 7i.4 0.06 -0.02 0.12 - 1336 295.2 407.5 300.0 4141 443 433
M 857 89 844 719 0.5 0.47 -0.03 - 135.7  309.6 M3.2 300.0 429.5 4.3 43.3
5 859 820 8.0 715 0.57 0.49 -0.03 - 1.2 309.7 405.7 300.0 393.0 4.3 3.3
[ -85 8.0 721 0.5 0.2 - - 19,5 28201 345.5 300.0 3887 45.8 43.3
h. 861 @2 8 7L7 0.07 0.02 0.0 - 1333 296.7 408.5 300.0 413.1 464.8 3.3
Stddv 0.4 0.3 0.2 0.3 0.62 0.56 0.18 - 28 157 7.9 0.0 185 0.6 0.0
%LCl 0.4 0.3 0.2 0.3 0.5 0.4 0.7 - 23 129 29 00 152 05 0.0
APPROACH -~ NULTI-SEG.1
@1 93.5 BB.6 954 802  -A.76 -4.59 2.8 - 18,5 715 8LA  119.3 1358 435 334
b 95 8B4 954 B2 47 AT 281 - 18,5 705 8.4 119.3 135.8 435 3.4

PR AL e S LS TR : S o S
L - - - - - - - - - - -
APFROACH -- MULTI-SEG.2
RZ2 926 B7.2 944 787 483 4485 L9 - LY 69.9 754 117.4 1265 327 334
b 926 @12 94 T 4B A LB - HLY 69,9 754 1174 1265 327 334

v - - - - - - - - - - - - - - -
srct - - - - - - - - - - - - - -
APPROACH -- MULTI-SEG.3
523 95.6 90.9 99.3 846 -3.38 -8 -0.57 - 1.2 8.3 §72.2 117.4 1259 2.3 334
fg. 9.6 909 93 ee 3E AW 05 - 1.2 BL3 7.2 117.4 1259 2.3 334

v - - - - - - - - - - - - - - -
oxct - - - - - - - - - - - - - -

¥ Daty Corrected Using "Simplified Procedure’



TABLE E1-6
TABLE NO. K.5-2.1 (REV.1)
BELL 222 WELICOPTER DBT/T5C
1731788
CORRECTION DATA*
SITE: 2 SIDELINE - 150 M. SOUTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Neterc)
CORRECTED CORRECTIONS {dR) ANGLE (ACTUAL) {REFERENCE)  SPEED(m/ser)
Ev EPNL  SEL  PMLTM  Alw ANUPY AR N2 A3 {Deg) ra SR CPAR SRR GRMD  REF
12 DEGREE APPROACH -- TARGET 1AS 45 KTS.
27 955 91.2 973 82.8 0.22 0.8 003 - 104.4  192.5 198.8 190.5 196.64 3 T 34
128 942 89.9 94.4 82,0 0.04 -0.03 -0.08 - 104.3  188.3 194.3 190.5 194.4 0205 23.1
129 95.8 91.6 97.4 839 0.06 -0.00 -0,08 - 108.6  188.5 198.9 190.5 2010 275 23.1
Avg.  95.2  90.9 97.0 82.¢% 0.1 0.04 -0.04 - 105.8  189.8 197.3 190.5 198.1 209 23.¢
by 0.9 0.9 0.4 0.4 0.10 040 0,06 - 2.5 2.4 2.4 0.0 2.5 0.6 0.0
WILL LS L6 0.9 0.9 0.17 0.18 011 - 4.1 4.0 44 0.0 4.2 .o 0.9
12 DEGREE APPROACH -- TAKGET 1S 55 KTS.
U0 94,4 89.8 95.9 80.8 0.05 -0.07 -0.31 - 112.4  188,2 203,84  190.5 206.0 26.1 28,3
Ut 95.2 90.9 955 81.% 0.14 0.07 -0.24 - 134.0°  189.4 2837 190.5 204.9  24.7 28.3
U2 944 901 971 &2 0.00 -0.04 -0,04 - 1162 187.9 209.5 190.5 2123 7.8 28.3
fvg. 947 90,3 942 81,7 0.06 -0.01 -0,20 - 1209 188.6 225.6 190.5 227.7 28,9 283
Sty 0.4 0.6 0.8 9.9 0.07 0.07 0.14 - 1.6 0.9 3.4 0.0 1324 0.8 0.0
WLCL 0.7 0.9 1.4 1.4 0.12 0.12 0.4 - 19.5 1.3 55,9 0.0 54,4 .4 0.9
12 DEGREE APPROACH -- TARGET 1AS 45 KTS.
Vi3 934 88,8 941 81.2 0.06 -9,02 -0,09 - 113.8  188.7 206.2 190.5 208.1 3.4 33.4
V4 931 88,6 95.4 81.1 .00 -0.01 -0.13 - 122.6 1883 2235 190.5 224.1 - 391 33.4
V35 93,3 88.8 959 813 0.05 -0.01 -0.27 - 123, 1883 2247 1905 2274 M.2 134
fvg.  93.3 88,7 95.9 81,2 0.04 -0.01 -0.16 - 19.8  188.4 218.2 190.5 220.5 3.9 33.4
v 0.1 0.1 0.2 001 0.03 0.0t 009 - 5.3 0.3 10.4 0.0 10.8 0.7 0.0
WLCL 0.2 0.2 0.4 9.2 0.04 0.0t 0.6 - 8.9 0.5 17,5 0.0 18.2 L2 0.0
12 DEGREE APPROACH -- TARGET 1AS 75 K15,
Wi6  93.2 88.9 953 a0.4 0.3 0.26 043 - 1233 1935 231.7  190.5 228.0 7.6 3.0
W7 931 83,5 95.4  80.9 0.13 0.09 0,04 - 14,1 1896 207.4 190.5 208.4 340 36.9
Wig 929 884 959 a1.1 0.17 0.10 006 - 1268 190.2 237,46 190.5 237.9 3.5 340
W0 929 88,5 95.4 8.3 .27 0.1 011 - 129.3  190.9 2446 190.5 244.0 35.2 3.0
fvg. 930 886 95.4 8.7 0.3 044 003 - 123,40 1910 230.8  190.5 230.1 6.4 3.0
Std0v 0.2 0.2 0.3 0.3 0.10 0.08 0,10 - 8.7 1.7 18.7 0.0 14,1 .0 0.9
WLLL 0.2 0.3 0.3 9.4 0.12 0,09 012 - 7.8 2.0 19.6 0.0 190 .1 0.0

*- Data Corrected Using 'Simplified Procedure’




TABLE E1-7
TARLE NO. ¥.5-2.2 (REV.1)

BELL 222 HELICOPTER 0a1/750
, 1/31/86
CORRECTION DATAY
S17E: 2 LINE - 130 M. SOUTH JUNE 14,1983
ACOUSTIC  TRACKING DATA {Meters)
CORRECTED CORRECTIONS (dB) ANGLE {ACTUAL) (REFERENCE)  SPEED{w/set)
Ev EPNL  SEL  PNLTe  Ale AUR) AUBY N2 N\ 1Deg) cPA - SR CPAR SRR HEF
& DEGREE APPROACH -- TARGET 1AS 43 KIS.
w2 90,0 84,1 B89.3 748 -0.33 -0.34 0.02 - 130.4  183.4 239.8 1917 250.6 2.5 23.1
g 88,7 84.9 87.7 73.7 -0.37 -0.3% 0.24 - 94,7  183.1 184.3 1917 193.0 23.6 231
W9 #9.1 85,4 88.8 743 -0.46 -0.28 0.0 - 116.2  184.3 205.4 1917 3.6 23D 28
pve. 89.1 855 886 T7A3 -0,39 -0.32 .12 - 114,3  183.6 209.8 1917 219.0 3.0 3.1
stdbv 0.9 0.6 0.8 0.8 0.07 0.04 011 - 16.8 0.6 28.0 0.0 29.2 0.6 0.0
0y 1 1.5 1.0 14 0.9 0.11 0,06 019 - 28.3 1.1 #7.2 0.0 49.2 1.0 020
& DEGREE APPROACH -- TARGET 148 55 KTS.
MO 910 B84 933 77.8 -0,22 -0.49 -0.53 - 99.9 1863 189.1 1917 1946 243 28.3
N1 89.2 847 907 753 -0.34 -0.34 -0.46 - 97,9 1832 183.5 1917 1919 248 28.3
§12 93,7 B89.0 958 807 -0.07 -0.04 -0.A4 - 122.8  189.7 225.0 1917 228.0 283 28.3
M3 90.6 85.8 910 752 -0.32 -0,33 020 - 198.2  183.5 233.4 1917 243.9 18.6 28.3
fvg, 911 865 927 723 -p,22 -0.22 034 - 141.0 1855 207.7 1917 4.6 258 28.3
std bv 1.9 1.8 2.4 A5 0.15 0.4 034 - 17.2 2.8 2.1 5.0 285 2.0 00
g% €1 2.2 2.1 2.8 3.0 0.17 0.7 0.40 - 0.2 3.3 9.6 0.0 30.0 2.3 0.0
& DEGREE APPROACH -- TARGET 1AS 75 ¥1S.
p1a  94.8 90.3 967 8.3 -0.28 -0.32 007 - 178.8 1835 235.4 1917 2460 3.9 38.6
015 93.9 89.1 95.8 80.8 -0.17 -0.19 007 - 122.6 186, 220.9 1947 227, 38.4 38.4
pld  94.0 B9.2 959 80.b 0,37 -D.38 0.4 - 1277 182.3 215.4 1917 226.4 384 3.6
ava. 94.2 89.5 96,1 BL.2 -0.27 -0.30 009 - 124,5 1840 223.9 1917 3.3 382 18.6
stdov 0.5 9.7 0.5 0.9 0.1 0.0 0.04 - 3.7 1.9 10.4 0.0 110 0.3 0.0
901 Cl 0.8 L1 0B L4 0.17 016 007 - 8.3 3.3 175 0.0 18,5 0.5 00
& DEGREE APPROACH -- TARGET 1AS B3 ¥IS.
P17 92.8 B88.6 95.6 807 -0.33 -0.36 0.13 1210  182.9 213.4 1917 2036 43,7
P18 92.2 9881 9.0 80.7 -0.10 -0.14 -0.21 108.2  187.2 197.0 1917 2017 43.7
PI9  92.1 88.0 947 B0.2 0,43 -0.20 0.01 109.1  186.8 197.4 1917 202.8 43.7
Avg. 92.4 88,2 931 803 -0.19 -0.23 -0.02 - 112.7  185.6 202.7 1917 209.4 2.4 437
swdov 0.4 9.3 0.4 03 0,43 041 0.17 7.2 2.3 9.3 0.0 2.4 1.4 0.0
gpx €1 0.7 0.5 0.8 3 0,2t 949 0.9 - 121 3.9 187 0.9 20.8 2.3 0.0

%~ Dals Corrected Using "Simplified Procedure’




TABLE E1-8

TABLE NB. K.5-2.3 {REV.1)

BELL 222 HELICOPTER po1/75C
1/31/86
CORRECTION DATA*
SITE: 2 SIDELINE - 150 M, SOUTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dR) ANGLE {ACTUAL) (REFERENCE)  SPEEDMm/ser)
Ev EPML  SEL  PNLTa  Alwm AUPY ALRY N2 N3 {Deg) Ceh SR CPAR SRR GRND  REF
& DEGREE APPROACH -- TARGET 1AS 65 KTS. {1CAD)
L1 94.1  89.9 93.0 79.9 -0.11 -0.14 0.03 - 1162 182.9 9.3 191.7 3.6 1.2 334
L2 93.4 88.9 93,3 78.8 0,03 0.02 0.19 - 137,53 190.0 281.2 1917 283.6 347 33.4
13 92.0 87.% 93.3 79.8 -0.32 -0.33 0.3 - 140.2 1831 2863 191.7 299.64 3.3 334
L4 93.3  88.9 942 79.7 -0,22 -0.2% 0.5 - 133,3  184.9 284.2 191.7 283.6 3.7 334
&) 92,6 88.1 93.4 78.1 -0.33 -0.33 0.47 - 83.9  1B4.0 184.5 1917 192.2 337 33.4
Lé 93.2 88.6 94.0 78.8 -0.22 -0.19 0.04 - 1239 1865 224.% 1917 230.8 330 3.4
fvg.  93.1 88.7 93.9 79.2 -0.19 -0.20 0.12 - 122.8 1861 24000 1917 247.2 316 334
Stadv 0.7 0.8 0.7 0.7 0.14 0,13 0.07 0.2 2.6 40.7 0.0 419 0.6 0.0
WICL 0.6 0.7 0.6 0.4 0.1 011 006 - 16.6 % S 0.0 34.4 0.3 0.0
TAKEOFF -~ TARGET IAS 45 K15, (1CAD)
K20 ) NG TRACKING DATA
K21 89.1 B4 90.4 745 1.5 1.48 -0.3% - 96,3 35,3 2387 2060 2A07.3 325 334
K22 89.4 BA.1 90.8 748 2,66 2,54 091 - 96,5  259.8 261.% 2060 207,37 2.7 334
K23 89.8 B84.4 91.8 749 2.4 2.8 -0.77 - 83.4 260,86 262,3  206.0 207.4 3.4 334
K24 89.0 83.6 90.9 74.4 2.60 2,49 -1,30 - B8.7  209.9 260.0 2060 2061 29.5  33.4
K25 89.0 83.4 91,0 74.4 3.18 2,94 -1.29 - 89.4  272,3 272.3 2080 206.0  30.6 334
fvg. 89.3 839 9.0 4.4 2,54 .39 -0.9 - 90.9  287.6 258.6 2060 2068 3.7 33.4
Stabv 0.3 0.4 0.5 0.2 0.58 0.54 033 - 5.5 13.5 131 0.0 0.7 1.6 0.0
wIC 0.3 0.4 0.5 0.2 0.5 0.2 031 - 5.3 1.9 125 0.0 0.7 1.5 0.0

%- Data Corrected Using *Simplified Procedure®



TABLE E1-9

TAELE ND. K.5-2.4 (REV.1)

BELL 222 HELICOPTER DOT/T8C
2/10/84
CORRECTION DATA%
SITE: 2 SIDELINE - 150 W. SOUTH JUNE 15,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS {dR) ANGLE {ACTUAL) (REFERENCE)  SPEED{w/sec)
Ev EPNL  SEL  PHLTR  Alm AUPY AMA) A2 N3 {Deg) trs SR CPAR SRR GRND  REF
500 FT. FLYOVER -- TARGET 1AS 137 XI5,
k7 93.5 89.0 94.1 80.4 -0.28 -0.23 0,21 1.8 139.8  204.% 317.7 212.1 38,9 72.0 2.5
Eg 93.6 89.0 94,7 B80S -1.33 -1.07  0.66  1.00 148.1  188.4 356,46 212,01 4015 751 N5
R 94,3 89.5 94.9 80.6 -1.39 -1.18  9.52  2.14 154.9  186.0 439.3 212.1 B01.0  72.0 A5
Avg.,  93.8 89.2 945 805 -1.00 -0.83 0.4 1.65 147.6 1931 37,2 2121 410, 730 0.5
Std v 0.4 0.3 0.4 D1 0.62 0,52 0.23 0.%9 7.4 10.3  f2.1 0.0 86.4 1.8 0.0
0% C 0.7 &% 0.7 0.2 1.0%  0.88 0.39  0.99 12.8 17.4 104.7 0.0 1457 3.0 0.0
00 FT. FLYOVER -- TARGET IAS 127 K78,
10 92,7 68,3 93.9 480.4 -0.8% -0.83 0.32 21.58 95.9  192.0 193.0 2124 213.2 65,3 603
€1t 93.4 88.9 943 80.8 -0.04 0,02 Q.10 2.58 149.6  205.8 404.8 212.1 419.3 65,3 653
£12 93,1 88.6 93.8 806 ~0.67 -0.6%  0.27  2.66 100.5  195.4 198.8 212.1 215.8 45,3 65.3
13 93.5 8%.1 947 4L.0 - -1.32 127 051 W 124,% 1830 222.2 212.1 257.% 458 653
Ci4 92,5 8R.6 94.1 80.9 -0.91 -0.86 0.33 2.83 119.0  190.6 218.1 2121 242,727 5.3 65.3
€15 93.9 89.% 94.4 8l -0.06 -0.03 0.08 .15 1044 206.6 213.2 2121 219.0 4.8 453
fvg. 93,2 88,9 94.2 80.8 -0.64 -0.61 0.27 272 115.7  195.6 42,0  212.1 261,27  6G.3 453
StdDv 0.5 0.4 0.3 0.3 0.51 0.30 0.17 0.24 20.0 9.2 81.5% 0.0 779.4 0.3 0.9
2Ll 0.4 0.4 0.3 0.2 0,42 0.41 0.14 0.20 16.4 7.5 611 0.0 653 0.3 0.0
500 FT, FLYOVER -- TARGET 14S 110 KTS.
Dié 9.9 870 9.2 7.6 ~0.06 -0.18 031 2.33 118.5  202.2 230.2 2121 2414  §B.6  S4.6
D17 90.9 820 0.8 727 -0.17 -0.23 0.3 2.17 107.4 2019 211,86 2121 222.3  09.2  56.6
D1 90.6 86,8 90.9 78.2 -0.19 -0.18 0.34 2.17 1033 202.9 208.5 212.1 2180  39.2 G56.6
fvg. 0.8 869y 9.6 77.8 -0.14 0.0 0,33 2.22 109.8  202.4 2168 212.1 227.2  59.0 B4.b
Stddv 0.2 01 0.4 0.3 0.07 0.03 0.02 0.09 7.9 0.5 11,7 0.0 12,5 0.3 0.0
PxEL 03 0.2 0.7 0.5 0.12  0.05 0.04 0.16 13.2 0.9 19.7 0.0 2.0 0.5 0.0
00 FT. FLYDVER -- TARGET 1AS 96 TS,
E19  89.8 8%.9 89.5 746 0.07 -0.07 0,16 2.74 107.8  205.0 215,3 212.1 222.8  49.9 49.4
205.0

fvg. 89.8 839 89.3 76.6
Stg Dv - - - -
9oL Ct - - - -

0.07

~0.07

#- Dats Corrected Using "Simplified Procedure”

0.16

107.8

215.3

49.9

49.4



TABLE E1-10

TABLE NO. K.5-2.5 (REV.1)
BELL 222 HELICOPTER DOT/TSE
1/34/8%
CORRECTION DATA¥
SITE: 2 SIDELINE - 150 M. SOUTH JUNE 15,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS {dE) ANGLE  (ACTUAL)  (REFERENCE)  SPEED{m/sec)

Ev  EPML  SEL PNLTs  Alw AUPY AR AT A3 (Dep)  CRA SR CPAR SRR GRND  REF
1000 FT, FLYOVER -- TARGET 1AS 123 KTS.
8 822 832 8.5 72 -0.85 -0.64 0,34 - 9%.5 317 MI7 R4 W.e 4.8 613
B W0 86 ses 7o 0.42 0.7 0.06 - N5 M2 L2 I SEa &3 63
A3 86.R B2.4 843 723 -0.01 -0.03 042 - 1072 330. 4 5.9 3354 [ M3 633
M 86,3 824 859 7.2 0.34 0,34 -0.01 - 003 Bye Roo D ULo 43 e
A 875 834 BAS 723 0.31 0.3 -0.04 - 1091 334 335 /oA 5.4 643 633
A6 88,2 837 865 703 -0.33 -0.35 0.34 - 1604 158 LA T4 10008 48 633
fvg. 87.2 83.0 864 723 -0.00 0.01 0.4 - MO8 THE ML THA AL 8 3
S Dv 0.7 0.5 0.2 0. 0.48 0.3 0.6 - 2.2 139 W07 0.0 1097 0.6 0.0
$LCl 0.5 0.4 0.2 0.1 0.40 035 013 - 0.8 115 844 0.0 9.3 0.5 0.0
APPROACH -- NULTI-SEG.1
B 9.2 882 927 780 -LB -4 142 - 1067 1658 1731 1917 2001 435 33.4
b S22 82 07 WA LW LM L& - 106.7  165.8 173.1 197 200.1 435 334

g oC TR eI ove T e : sl Sl S
soxcl - - - - - - - - - - - - - - -
APPROACH -~ MULTI-SEG.2
R22 912 873 923 785 -1.30 -3 0.3 - 135.6 152 2359 190.5 2724 3.7 334
frg. L2 @3 923 WS LW AR 0T - 1356 165.2 2359 1905 2721 3.7 B34

g ob TS o TR ST _ Sl s e o
S - - - - - - - - - - -
APFROACH ~- MULTI-SEG.3
523 ND TRACKING DATA
g, - - - - - - - - - - - - - - -
Sdv - - - - - - - - - - - - - -
soxct - - - - - - - - - - - - - -

¥- Dals Corrected Using "Simplified Procedure®



TABLE E1-11
TABLE NO. K.5-3.1 (REV.1)

BELL 222 HELICOPTER DoT/TSC
1731736
CORFECTION DATA*
51TE: 3 SIDELINE - 130 M. NORTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Melerc)
CORRECTED CORRECTIONS (dB) ANGLE {ACTUAL) {REFERENCE)  SPEED(wm/sec)
Ev EPNL SEL  PNMLTm  Alw AUPY ALAY N2 N {Deg) g SR CPAR SRR GRND  REF
12 DEGREE APPROACH -- TARGET 1AS 45 KTS.
127 89.8 8.5 90.5 75.4 0.47 0.38 -0.02 - 103,14 195.6 200.8 190.5 195.% 235 231
128 88.4 845 88,8 7.9 0.20  90.09 -0.13 - 87.8  191.2 191.3 190.5 190.6 225 23.1
129 91,5 87.5 9.6 764 0.3 0,17 013 - 129.0 1915 246,23 1905 2450 22.% 231
fvg. 89.9 83.8 89.9 753 0.33 0.2t -0.0% - 106.6  192.7 212.8 190.5 210.4 229 23
Stdbv 1.6 15 1.2 13 044 0.153 006 - 20.8 2.3 29.4 0.0 0.1 0.6 0.0
Mycl 2.7 2.6 2.0 21 0.23 0,25 011 - 35,1 4.1 494 0.0 80,7 1.0 0.0
12 DEGREE APPROACH -- TARGET 1AS T3 KIS.
U0 87.4 83.8 BL7 740 0.2 025 0.3 - 14,7 1942 210.5 190.5 209.7 26,1 283
U3l 87.4 83.8 87,1 73.8 0.34 .38 -0.29 - 133.7  192.6 2663 1905 263.4 2.7 28.3
u32 87,3 830 870 734 .24 0.22 =009 - 73.8 1909 198.8 1905 198.3 7.8 8.3
fvg. 87.5 835 869 737 9,28 0.28 0% - 107.4 191,46 2252 190.5 2738 269 283
Stdbv 0.2 0.4 0.2 0.3 0.06 009 .14 - 30.86 0.9 3.1 0.0 4.8 0.8 0.0
WL el 0.3 0.7 0.4 05 0.0 .14 .4 - .6 1.5 80.9 0.0 586 1.4 0.0
12 DEGREE APPROACH -- TARGET 1AS &3 KTS.
Y33 867 831 868 734 0.31 0.2% -0.44 - 96,4  191.7 1929 1905 191.7 326 3.4
Y34 - 82,4 8.7 7.9 9.27 0.2 - - 15,3 1912 216 1905 2107 321 33.4
s 869 832 8.7 74 9.28 0.23.-0.32 - 117.5  191.2 215.5 1905 214.7 3.2 334
fvg. 86,8 82,9 87.1 740 0.29 9.2% 0.3 - 109.7  191.4 206.7 190.5 205.7 32,0 3.4
Std v 0.1 0.4 0.5 0.8 0.02 002 043 - 11.6 0.3 121 0.0 12,3 .7 0.0
901 €1 0.7 0.8 0.9 1.4 0.04 003 057 - 19.5 0.5 20.4 0.0 0.7 1.2 0.0
12 DEGREE APPROACH -- TARGET 1AS 7% KIS.
W4 87.2 819 88.2 752 0.57 053 0.8 - 1201 196.6 227.3  190.5 220.2 .6 36D
w37  87.6 83.9 8.5 7u.d 0.37 0.27 -0.01 - 90.6 192,86 192,86 190.5 190.%5 36,2 3.0
¥ 87,3 835 681 753 0.37 0.3 004 - 12,6 193.2 209.3  190.5 206.3 365 360
Wa0 . 8s6.8 83,5 885 7.4 0.47 0.40 -0.16 - 109.8  193.9 204.1 190.5 202.% 352 36D
fvg. 87.2 83,7 883 755 0.44 0,39 -9.02 - 108.3  194.1 208.8 190.5 204.9 364 36D
Stdbv 0.3 0.2 0.2 0.6 0.10 0.1 0. - 12.6 1.8 143 8.0 123 1.0 4.0
901 Cl 0.4 03 0.2 0.7 0.41 043 012 - 14.8 2.1 168 5.0 14.4 1.8 0.0

*- Dats Corrected Using *Siaplified Procedure’



TABLE E1-12

TABLE NO. K.5-3.2 {REV.1)
BELL 222 HELICOPTER DOT/TSE
1/31/84
CORRECTION DATAY
SITE: 3 SIDELINE - 150 H, NORTH JUNE 14,1983
ACOUSTIC  TRACKING DATA {Meters)
CORRECTED CORRECTIONS (dK) ANGLE {ACTUAL) (REFERENCE)  SPEED{m/cec)
Ev EFNL  SEL  PHLTa  Alm AR AU N2 {Deg) Crs SR CPAR SRR GRND  REF
& DEGREE APPROACH -- TARGET 1AS A 18,
¥7 92.0 88.0 93.6 80.0 0.2 -0.23 -0.02 - 136,2  185.4 267.8 191,72 2769 2.5 231
Ne 89.8 B840 87.8 73.8 -0.2% -0.24 0,20 - 4.6 185.0 185.9 1917 1925 2.4 234
N9 92.0 88.1 9.7 6.4 -0.21 -0.18 006 - 128.9  186.3 239.6 1917 2465 23.0 23
fvg. 91,3 87.3  90.7  74.8 -0.22 0,22 008 - 116.6  185.6 2311 1917 23864 230 3.
Sté v 1.3 1.2 2.9 34 0.03 003 .11 - 1.9 0.7 AL 0.0 427 0.6 0.0
902 €1 2.2 2.0 49 5.2 0.04 005 0.19 - 47.1 1.4 7.2 0.0 72.0 1.0 09
& DEGREE APPROACH -- TARGET 1AS S5 WIS,
N 92,9 88,4 93t 77.9 -0.07 0,10 0.57 - 106.8  188.3 194.7 191.7 200.2 2.5 2.3
ML 90,7 8.4 918 769 -0.22 -0.23 -9.%0 - 113.8  185.2 202.4 1917 209.5 246 283
W2 9.4 837 921 758 0.0 0,08 -0.48 - 103.3 1913 1966 1917 197.0 25,3 28.3
N3 912 870 90.2 749 -0.22 -0.20 0.1 - 99.2  185.8 188.2 191,7 194,2 28,4 283
hv% 71.3 869 918 7.4 -0.41 -0.11 035 - 105.8 182,46 196.0 191.7 200.2  25.8 283
v 1.1 1.2 1.2 1.3 9.15 0.14 0,34 8.2 2.8 5.8 0.0 8.7 2.0 0.9
0L L1 .3 1.4 1.4 LG 0.47 0,16 0.4 - 7.3 3.3 69 9.0 7.9 23 0.0
& DEGREE APPROACH -- TARGET 1AS 7% TS,
014 90,7 84,7 9.4 747 0.4 0.3 9003 - 12,6  185.% 220.4 1917 233.0 37,9 38.4
015 - - 92.6 78.2 ~0.05 -0.09 - - 120.4  188.1 218.3 1917 222.4 384 38.4
016 B9.Y 8.9 89.9 4.2 ~0.26 -0.30 0.4t - 131.6  184.3 246.4 1917 2563 384 38.4
fve.  90.3 863 91,3 770 ~0.17 =028 007 - 125.6 1860 230.0 1917 237.2 382 38.4
Std v 0.6 0.4 1.4 10 .41 011 0, 06 - S.6 2.0 1404 0.0 17.4 0.3 0.9
90X €l 2.6 2% 2.3 1.8 0.18  0.18 0.2 - 9.5 3.3 247 9.0 9.3 0.3 0.0
& DEGREE APPROACH -- TARGET 1AS 83 KIS,
P17 B8R0 B39 896 752 -0.26 -0,22 D09 - 120.6  184.9 214,72 1917 222.6 435 437
P18 88,9 846 914 Y 0.02 0,00 -0.2% - 133,1  189.3 259.4 1917 262.7 409 437
Fiy  87.9 83,7 906 759 0.02 000 -0.03 - 1205 189.0 221,46 1917 2248 429 437
Aug.  88.3 BA.l 905 7.0 =0.07 -0.07 -0.06 - 125,10 187.7 2389 1917 2367 424 437
Std v 0.6 0.3 0.9 0.9 0.16 043 0,17 - 2.0 2.4 249 0.0 225 14 0.0
WL Ll 1.0 0.8 1,5 L5 0.27 62t 029 - 1.8 4.1 4.5 0.0 3.0 2.3 0D

%~ Dute Corrected Yeing *Simplified Procedure®



TABLE E1-13
TABLE NO. K.5-3.3 {REV.1)

BELL 222 HELICOPTER DOT/15C
1/31/86
CORRECTION DATA*
51TE: 3 SIDELINE - 150 M. NORTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Meterc)
CORRECTED CORRECTIONS {dB) ANGLE (ACTUAL) (REFERENCE)  SPEED{w/cec)
Ev EPNL  BEL  PMLTs  Alw AP AMBY N2 N3 {Deg) Crh SR CPAR SRR GRND  REF
4 DEGREE APPROACH -~ TARGET 1AS 43 ¥15. (1CAD)
L1 89.7 @835 90.8 759 -0.03 -0.06 0,00 - 1209 189.9 221.3 191.7 2233 3.2 334
L2 91.6 87.4 90.7 78.9 g.11 0,06 0,153 - 105.4 1921 199.3 1917 198.9 347 3.4
L3 91.3 8.0 91D 769 -0.22 -0.26 009 - 142,3 1851 302.5 1917 3.3 W3 334
L4 90.2 83.6 9L.6 7489 -0.13 -0.17 0.2 - 128.7  186.9 239.% 1917 245.6 337 334
L5 90.4 86,4 90.8 78.2 -5.49 021 9.43 - 124.0 1860 224.4 1917 23,2 337 314
L6 .7 864 914 7.0 ~0.06 -0.08 0.00 - 112.4  188.% 203.8 1917 207.3 3.0 334
fug.  90.7 864 910 745 -H.09 -0.12 0,08 122.3 188,41 231.8 1917 236.6 336 33.4
Sta v 0.7 0.7 0.3 0.5 g.42 0,12 007 - 12.9 2.6 3.6 0.0 4L 0.6 0.0
WL L 0.6 0.6 0.3 0.4 .10 0.10 0405 - 10.6 2.2 30.9 0.0 3.8 0.5 0.0
TAKEDFF -~ TARGET 1AS 6% XT1S. (1CAD)
] NO TRACKING DATA
K21 87.4 83,4 88.7 74.2 1.87  1.66 -0.61 - 96.2 239.4 240.8 2060 207.2 32.5 3.4
K22 82,3 834 BB.9 7.4 1.9 163 -0.66 - 95.8 2406 241.8 206.0 207.4 32.2 3.4
K231 88,53 841 89.6 749 2.9% 2,62 -0.82 - 98.9  264.7 268.0 2060 208.5 334 33.4
¥4 880 483.8 89.8 75.0 305 2.7% -4.3% - 90.7  264.3 264.3 206.0 206.0 29.5 33.4
K2&  88.3 84,1 9.1 752 3.4  3.14 -1.34 - 100.1  276.6 281.0 2060 209.2 30.6 334
fvg. 82,9 83,7 B9.4 4.8 2.6 .36 0.9 9.4 257,81 239.2 2060 207.6 3.7 33.4
Std v 0.5 0.5 0.8 0.7 071 0.68  0.36 3.6 16.4 17.4 0.0 1.3 1.6 0.0
WLl 0.5 2.4 0.6 0.7 9.68  0.65 035 - 3.5 15,7 16,8 0.0 1.2 1.3 0.0

¥- Data Corrected Ycing "Siwplified Procedure’



TABLE El1-14

TABLE NO. ¥.5-3.4 (REV.D)

BELL 222 HELICOPTER DOT/TSE
2/10/3
CORRECTION DATA*
SITE: 3 SIDELINE - 150 M. NORTH JUNE 15,1983
ACOUSTIC  TRACKING DATA (Neters)
CORRECTED CORRECTIONS (dE) ANGLE ~ (ACTUAL) (REFERENCE)  SPEED(m/sec)
Ev  EPNL SEL PMLTm AL AWPY AUA) A2 A3 tDep)  CRA SR CPAR SRR GRND  REF
500 FT. FLYQUER -- TARGET 1AS 137 KTS,
B2 9.7 867 916 787 0.3 -0.47 0.7 106 119.6  207.3 238.3 2121 2439 720 70.5
B3 90.6 868 923 79.0  -1.00 -0.95 0.63 0.5 {133 190.5 207.5 213.1 231.0 754 70.5
B 90.9 87.0 923 9.4 143 -1.05 049 126 1127 1880 2038 212.1 23000 720 0.5
fvg. 907 8.8 920 0.0 075 072 043 0.97  115.2 1953 265 221 5.0 730 0.5
Std v 0.1 0.2 0.4 0.4 0.54 0.48 0.24 0.34 38 105 9.0 0.0 7.8 1.8 0.0
9% €l 0.2 0.3 0.7 0. 0.92 0.81 0.40 0.8 64 1.6 3.0 0.0 131 30 0.0
500 FT. FLYOVER — TARGET 1AS 127 KTS,
L0 90.5 865 919 785  -0.73 -0.71 0.9 152 110.0 1942 6.6 221 257 453 5.3
€11 90.3 866 930 79.2 0.02 -0.02 0.06 1.32 1169 20812 233.4 212.1 237.9 5.3 653
€12 915 871 91 779 054 -0.53 0.23 L57  182  197.6 2042 21201 24006 5.3 453
€13 89.7 8.0 8%.4 77,6  -1.37 -L.16 048 1,47 1242 1850 293.6 212.1 256.4 658 5.3
14 909 86.8 92.6 79.0  -0.77 -0.75 0.31 1.67  il4.4 1927 221 A1 234 5.3 &5.3
C15 91,0 #87.1 92.2 790 0.15 0.08 0.02 1.8  112.6 208.9 236.4 2021 229.8  44.8  45.3
fvg. 90.7 867 918 785  -0,54 -0.51 0.23 1.60 1161 197.8 2010 2.1 2373 5.3 5.3
Std v 0.6 0.4 1.2 0.7 0.5 0.47 0.17 0.14 49 9.3 9.9 0.0 10.8 0.3 0.0
901 €l 0.5 0.4 1.0 0. 0.46 0.3 0.4 0.12 A1 7.7 81 0.0 B9 03 0.
500 FT. FLYOVER -- TARGET 1AS 110 KTS.
D16 89.4 85.7 9.9 76.6  -0.08 -0.10 0.27 L.37  118.2 2045 2301 L1 2407 8.6 56.6
D17 8.3 853 89.9 7.0 -0.10 -0.11 032 1,28 1145 2042 2251 2.1 2338 9.2 56.4
D18 89.2 5.5 89.6 766 -0.03 -0.05 0.30 128 1148 205.2 2261 21 23T K. S6.6
pog. 83 BT 88 67 007 009 000 L3 159 2047 277 MLL 20 5.0 564
Std Dv 0.1 0.2 0.04 0.03 0.03 0.05 L9 0.5 3.8 0.0 40 0.3 0.0
rci 02 03 03 04 0.06 0.05 0.04 0.09 I 09 &4 00 68 0.5 0.0
500 FT. FLYOVER -- TARGET 1AS 96 KTS.
£19 889 85.0 8.2 75.7 0.08 0.03 0,12 1.6 1108 2073 2220 121 2271 49.9 49.4
fg. 89 8.0 2 757 0.08 0.03 0.12 1.60 1109 207.3 2020 2.1 271 4.9 49.4
A - - - - - - - - -

%- Datw Corrected Using *Simplified Procedure®



TABLE E1-15

TABLE NO. K.5-3.5 {(REV.1)

BELL 222 HELICOPTER DOT/TSC
1/31/36
CORRECTION DATA®
SITE: 3 SIDELINE - 150 N. NORTH JUNE 15,1983
ACOUSTIC  TRACKING DATA (Neters)
CORRECTED CORRECTIONS (dE) AMBLE  (ACTUAL)  (REFERENCE)  SPEED{n/zec)
v EPNL SEL PMLTe  Alm AUPY AR A2 A3 dDeg)  CPA SR CPAR SRR GRMD  REF
1000 FT. FLYOUER -- TARGET 185 123 ¥TS.
A 864 82,3 BR2 720 0.5 -0.%0 0.3t - 93.4 347 352 354 3360 448 633
A2 861 821 854 T2 0.5 0.4 0.03 - §7.8  346.3 3466 3354 3357  65.3 633
M 86t 812 BSA 7LB .09 006 009 - 93,3 3334 A0 354 33D 443 433
Al 86,0 819 845 727 0.47 0.41 -0.03 - 93.1 3463 344.8 3354 3359 443 3.3
A S8l BSS 7L.b D51 042 - - 93.2 3864 7.0 358 3359 643 63.3
A 868 €29 8.8 719 -0.33 -0.37 0.3t - 135 3L IO 34 UG8 458 633
Mg, 863 B3 BLe 720 0.42 008 0.4 - 95.7 3348 3404 334 M09 4.8 433
83 0v 0,3 0.3 0.5 0.4 0.45 0,43 D16 - 9.0 140 135 0.0 122 0.6 0.
%L el 0.3 03 0.4 0.3 .37 035 015 - 74 05 i1 00 101 0.5 0.0
APPROACH -~ NULTI-GEG.1
B 886 857 B9 762 -LIA -LIS LE9 - 102,01 167.3 1701 1917 196.0 435 33.4
fg. W4 8284 62 LM LIS LS - 102.1 17,3 1701 1917 1960 435 334
4y - - - - - - - - - - - - - - -
gyc - - - - - - - - - - - - - -
APPROACH -~ MULTI-SEG.2
22 B69 835 B0 7A0  -113 -1.09 0B - 100.7 1666 169.6 190.5 193.9 .7 3.4
puo. B9 @5 @0 70 LI LB 0M 100.7 166,46 169.6 190.5 193.9 327 334
g Dy - - - - - - - - - - - - - - -
wyct - - - - - - - - - - - - - -
APPROACH -- MULTI-SEG.3
513 ND TRACKING DATA
Mg, - - - - - - - - - - - - - - -
Sdy - - - - - - - - - - - - - - -
srer - - - - R - - - - - - -

*- Dals Corrected Using *Simplified Procedure’



ADV. MACH FOR TARGET CONDITIONS

BELL 222 TWIN JET
ADV, MACH SERIES REFERENCE NUMBERS

TABLE E2-1

ANAL. DATE:

TEMPERATURE 59 degrees F (15 degrees C)

SERIES

B
C
D

IAS

137.00 59.00
123.00 59.00
110.00 59.00

TEMP (F) ROTOR RPM BLADE DIAM.

348.00 39.75
348.00 39.75
348.00 39.75

TEMPERATURE 77 degrees F (25 degrees C)

SERIES
B
C
D

IAS
137.00
123.00
110.00

TARGET CONDITIONS

SERIES
B
C
D

DESCRIPTION

500 FT. LFO IAS
500 FT. LFO IAS
500 FT. LFO IAS

TEMP (F)
77.00
77.00
77.00

ROTOR- RPM BLADE DIAM.
348.00 39.75
348.00 39.75
348.00 39.75

137 XTS.
123 KTS.
110 KTS.

* 348,00 RPM = 100%Z ROTOR SPEED

11-Mar-86

ADVM #
0.8561
0.8349
0.8152

ADVM #
0.8416
0.8208
0.8014



ACTUAL TEST CONDITIONS

BELL 222 TWIN JET

EVENT

B7

B8

B9

C10
C11
Cl2
C13
Cl4
C1l5
D16
D17
D18

IAS
140.00
146.00
140.00
127.00
127.00
127.00
128.00
127.00
126.00
114.00
115.00
115.00

TABLE E2-2

ANAL, DATE: 11-Mar-86

TEMP (F) ROTOR RPM BLADE DIAM.

85.00
87.00
89.00
89.00
89.00
90.00
90.00
92.00
94.00
95.00
95.00
95.00

348.00
348.00
348.00
348.00
348.00
348.00
348.00
348.00
348.00
348.00
348.00
348.00

39.75
39.75
39.75
39.75
39.75
39.75
39.75
39.75
39.75
39.75
39.75
39.75

ADVM #
0.8398
0.8471
0.8368
0.8176
0.8176
0.8169
0.8184
0.8154
0.8125
0.7942
0.7956
0.7956



FIGURE E2-3

ACTUAL TEST NOISE DATA
ANAL. DATE: 11-Mar-86

BELL 222 TWIN JET

TEST -——— AS MEAS, PNLTM ———- ~- PNLTM 492 FOOT NORM. --
EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT
B7 454,40 90.70 93.70 92.60 90.34 92.96 92.24
B8 384.00 92.70 96.00 95.00 91.69 93.69 93.99
B9 374.10 92.20 96.00 94.10 91.10 93.45 93.00
Cl0 393.80 91.20 94.30 92.20 90.28 92.23 91.28
Cl1 451.50 91.50 94.30 91.70 91.12 93.50 91.32
Cl2 392.40 90.10 94.10 91.80 89.17 92.00 90.87
C13 343.80 89.50 95.80 93.50 88.13 92.47 92.13
Cl4 382.80 91.70 94.00 92.20 90.68 91.67 91.18
C15 446.60 90.20 93.30 91.30 89.77 92.40 90.87
D16 421.00 88.70 93.10 87.90 88.03 91.65 87.23
D17 428.60 88.70 93.00 88.80 88.10 91.72 88.20
D18 430.80 88.30 93.20 88.90 87.72 91.96 88.32
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TABLE E2-4

BELL 222 TWIN JET

LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
B7 0.8398  90.34
B8 0.8471 91.69
B9 0.8368  91.10
c10 0.8176  90.28
c11 0.8176 91,12
c12 0.8169  89.17
c13 0.8184  88.13
Cl4 0.8154  90.68
C15 0.8125  89.77
D16 0.7942 88.03
D17 0.7956  88.10
D18 0.7956  87.72

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

o nwn

SLOPE
65.33

0.646
0.804
0.875
0.804

12

*X o+

MEAN X
S.D. X
MEAN Y
S.D. Y

TOT VAR

INTERCEPT
36.28

0.8173
0.0173
89.68
1.40
1.97



TABLE E2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 65.33 36.28
R SQ. = 0.646 MEAN X = 0.8173
R = 0.804 S.D. X = 0.0173
STD.ERR = 0.875 MEAN Y = 89.68
CORREL = 0.804 S.D. Y = 1.40
SAMPLE = 12 TOT VAR = 1.97

A A R A

SECOND ORDER EQUATION

Y = A + Bl *X 4+ B2 X!

Y = -433.86 + 1213.59 * X + -700.83 X'
R SQ. = 0.546 MEAN X = 0.8173
R = 0.739 S.D. X = 0.0173
STD.ERR = 0.893 MEAN Y = 89.68
SAMPLE = = 12 S.D. Y= 1.40



TABLE E2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT

= 35.16 63.74

R SQ. = 0.654 MEAN X = 0.8173
R = 0.809 S.D. X = 0.0173
STD.ERR = 0.463 MEAN Y =  92.47
CORREL = 0.809 S.D. Y = 0.75
SAMPLE = 12 TOT VAR = 0.56

DD TR T

SECOND ORDER EQUATION

Y = A+ Bl *X o+ B2 *X!
Y = 215.48 + -335.45 * X + = 226.20 *xX!
R SQ. = 0.143 MEAN X = 0.8173
R = 0.379 S.D. X = 0.0173
STD.ERR = 0.483 MEAN Y = 92,47
SAMPLE = 12 S.D. Y = 0.75



TABLE E2-3
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TABLE E2-8

BELL 222 TWIN JET

RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
B7 0.8398 92.24
B8 0.8471 93.99
B9 0.8368 93.00

C10 0.8176 91.28
Cl1 0.8176 91.32
Cl2 0.8169 90.87
C13 0.8184 92.13
Cl4 0.8154 91.18
C15 0.8125 90.87
D16 0.7942 87.23
D17 0.7956 88.20
D18 0.7956 88.32

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

nn

SLOPE
110.93

0.896
0.946
0.686
0.946

C12

*X o+

MEAN X
S.D. X
MEAN Y
S.D. Y
TOT VAR

INTERCEPT
0.22

0.8173
0.0173
90.89
2.02
4.09



TABLE E2-9
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 110.93 0.22
RSQ. =  0.896 MEAN X = 0.8173
R = 0.946 S.D. X = 0.0173
STD.ERR =  0.686 MEAN Y =  90.89
CORREL =  0.946 S.D. Y=  2.02
SAMPLE = 12 TOT VAR =  4.09
LEEEEEECEEEE PR T TR PR EEE TR TP TN
SECOND ORDER EQUATION
Y = A + Bl %X 4+ B2 #x!
Y = -1067.23 + 2718.04 * X + -1591.23 *x!
RSQ. =  0.878 MEAN X = 0.8173
R = 0.937 S.D. X= 0.0173
STD.ERR =  0.498 MEAN Y = 90.89
SAMPLE = 12 S.D. Y= 2.02
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A: 10-Mar-86

TABLE E3-1

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTTFICATION PROCEDURES

HELTOOPTER: BELL 222 TWIN JET
OPERATION: ICAO TAKBOFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STIE 2 1 3

K20 NA NA NA 0.00
K21 89.10 90.20 87.40 88.90
K22 89.40 90.80 87.30 89.17
K23 89.80 90.90 88.50 89.73
K24 89.10 90.60 88.00 89.23
K25 89.10 91.60 88.40 89.70
AVERAGE 89.30 90.82 87.92 89.35
SID. DEV. 0.31 0.51 0.55 0.36
0% C.I. 0.29 0.49 0.53 0.34




A: 10-Mar-86

TABLE E3-2

SUMVARY EPNL LEVELS (dB)
DATA PROCESSED PFR ICAO CERTTFICATTON PROCEDURES

HELICOPTER: BELL 222 TWIN JET
OPERATION: ICAO LFO

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STTE 2/3 1 3/2

Cl10 90.40 91.30 92.30 91.33
Cl1 90.10 92.40 93.00 91.83
C12 91.40 92.40 92.90 92.23
Cl13 89.70 91.10 93.00 91.27
Cl4 90.80 90.90 92.10 91.27
C15 90.80 91.40 93.50 91.90
AVERAGE 90.53 91.58 92.80 91.64
STD. DEV. 0.60 0.66 0.51 0.41
90% C.I. 0.49 0.54 0.42 0.34




A: 10Mar-86

TABLE E3-3

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELICOPTER: BELL 222 TWIN JET
OPERATION: ICAO APPROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 3 1 2
L1 89.80 97.00 9.20 93.67
L2 91.60 98.40 93.50 94.50
L3 91.30 98.10 92.00 93.80
L4 90.20 97.60 93.30 93.70
L5 90.40 97.60 92.60 93.53
L6 90.70 98.80 93.20 94.23
AVERAGE 90.67 97.92 93.13 93.91
STD. DEV 0.68 0.65 0.76 0.38

907% C.I1. 0.56 0.53 0.62 0.31




APPENDIX F (F1-F3)

BOEING VERTOL 234/CH-47D



TABLE F1-1
TAELE NO. J.7-1.1

BOEING VERTOL CH-47D HELICOPTER (CHINDOK) DOT/T5C
2/13/86
CORRECTION DATA*
SITE: 1 CENTERLINE - CENTER JULY 12,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS {(dR) ANGLE {ACTUAL) {REFERENCE)  BPEED{m/ser)
Ev EPNL  SEL  PNLTR  Alm AUEY ALRY N2 N3 ¢Deg) Cra SR CPAR SRR GRND  REF
TAKEOFF -- TARGET IAS 85 KTS.
J47  97.7  92.7 101.3 82.2 10.82 9.9 -l.14 86,3 222.% 2429  BAY 92,7 3.7 4L.7
JAg 96,9 92.1 1015 87.4 9.66 8.98 -3.0% - 70.5 02,3 214.6 849 90.1 ALy 417
5 97,4 92,7 1014 87 8.72 8.10 -2.44 - 63,9 1847 202.4 84,9 93.0 42,7 437
fvg.  97.4 92.5 101.4 87.2 9.73  9.02 -2.9% 7.6 203.2 2200 849 9.9 425 417
Std v 0.4 0.3 0.1 0.2 105 0.9% 0.28 - 2.5 18.9  20.8 0.0 1.8 1.3 0.0
0% C1 0.8 0.8 0.2 0.3 177 L% 0.4 - 4.3 3.9 364 0.0 2,7 2.2 0.0
TAKEDFF -- TARGET I1AS 70 KIS. (NILITARY)
153 - 9.2 9.5 851 .07 2,02 - - 73,6 103.0 107.4 849 88,5 360 360
L34  92.% 92,2 100.3 @55 2.6  2.30 -0.5%9 - 117.2 107.6 1211 BA9 95,5 376 36D
156 98.6 91,5 98.8 8L 2.02 1.89 -0.%8 748 1014 1051 BALY 880 360 340
fvg.  97.0 91.6 99.% 852 2,25 214 -0.58 - 88,5  104,0 111.2  BALY  90.7 385 380
Std v 0.6 0.5 0.8 0.2 0.35 0.32 0.0 24.9 3.2 8.4 0.0 4.2 0.9 0.0
r el 2.8 0.8 1.3 0.4 0.5 0.54 0.03 41.9 5.4 14,5 0.0 7.t 1.3 08
APPROACH ~- TARGET IAS 100 KTS.
ka6 102.0 97.5 104.5 92.0 1.4 L3 1% - 12,5 1320 160.6 119.8 140.5 9.6 5i.4
K48 1013 97.1 1057 915 1.8 1.53 -0.98 - 109.0  140.7 148.8 119.8 1247 44,3 G514
K50 1016 97.4 106.4 92,0 .66 1.46 073 - 1144 139.4 153.0 119.8 131.6 48,9 ©1.4
K52 101.8  97.6 06,6 92.0 .22 1.08 -0.36 - 116, 133.7 148.8 119.8 133.4 51,4 514
fvg. 1017 972.4 1063 9L.9 1.9 1,34 -0.90 - 13,2 132.7 152.8  119.8 133.1 44,6 5i.4
St bv 0.3 0.2 0.4 0.3 0.28  0.20 0.8 Wl 3.1 5.3 0.0 5.7 510 0.0
L el 0.4 0.2 0.3 03 0.25 0.23 0.60 - 8.0 3.6 6.5 0.0 6.7 8.0 0.0
APPROACH -- TARGET IAS 70 KTS. {MILITARY)
136 104.8 100.8 106.6 93.8 1.60 1.4% 0.08 - 108.4 1381 145.6 1185 1249 411 340
137 103,27 99.1 MG.1 90.9 .48 1.32 0.14 - 128.4  135.7 173.2 118.% 1513 411 3D
138 104.7 100.3 107.9 93.3 1,67 L.G6 074 - 135.8  139.1 199.% 118.5 120.0 3.5 3.0
139 104.2 100.0 106.0 91.6 .31 L3 6,07 - 1362 136.1 1965 118.5 171,10 40,6 38,0
fvg. 104.2 100.0 106.4 92.4 1.36 1.4 -0.19 1272.2  1372.3 178.7 118,05 134.3  39.4 3.0
Std Ov 0.7 0.7 1.2 1.4 0.0% 0.11 0.40 - 13.0 1.6 23.0 0.0 21.6 3.3 0.0
ML el 0.9 0.9 1.4 L8 0.10 0.13 0.48 133 1.9 29.% 0.0 255 3.8 0.0

#- Daty Corrected Using *Siaplified Procedure’



TABLE F1-2
TABRLE NO. J.7-1.2

BOEING VERTOL CH-47D HELICOPTER (CHINDOK) oT/TSE
CORRECTION DATA® °
SITE: 1 CENTERLINE - CENTER LY 12,1983
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE ~ (ACTUAL)  (KEFERENCE)  SPEED{m/sec)
Ev  EPNL SEL FNLTk  Ala AUPY AMR A2 A3 (Dep)  CPA Sk CPAR SRR GRND  REF
500 FT. FLYOVER -- TARGET IAS 135 KTS.
Gl 92.0 8.5 95.2 8.5 0.1 0.2 -0.09 - 16,3 1542 1720 150.0 147.4  49.4 9.4
G2 95.4 90,7 993 84.0 0.88 0.74 -0.24 1.27  125.4  141.6 198.3 150.0 184.0 49.4 494
T3 931 68.4 949 0.0  -0.23 -0.26 0.08 - 17,5 1462 164.9 1500 149.1  4£9.4  49.4
C14 943 89.5 976 8.5 0.39  0.31 -0.10 131 1104 154.4 1647 150.0 160.0 49.4 494
Mg. 93,7 §9.0 967 81.8 0.31 0.26 -0.09 129 1174 1541 175.0 150.0 170.1  69.4 9.4
Sd Dy 1.4 14 2.0 1.8 0.4 0.41 0.3 0.03 6.2 63 159 0.0 1001 0.0 0.
901 Cl 1.7 1.6 2.4 2.2 054 0.48 0.5 0.13 7.3 7.4 1877 0.0 1.8 0.0 0.0
500 FT. FLYOVER —- TARGET 1AS 135 KTS. (ICAD)
A 9.3 824 9.4 B0.8 0.65 0.5 -0.19 0.22 1157 158.9 176.4 150.0 166.5  69.4  69.4
A2 930 880 96.4 B1.0 0.73  0.77 -0.42 0.64  102.8  182.4 166,64 150.0 153.8 669 49.4
A3 939 887 9.4 80 03 0P 002 117 12004 1558 1806 100 1757 494 494
Ad 931 88,0 95.5  B0.1 031 0.3 -0.13 1714 156.3 183.0 150.0 175.6  69.4 69.4
AN 924 873 9.0 M 0,63 0.66 -0.22 0.3 1154 1603 177.4 1500 1660 694 49.4
M 92.8 B87.9 95.4  79.9 147 1,40 -0.45 - 12,9 1724 28,5 150.0 190.2  49.4 694
93.0 8.9 95.7 0.2 0.68 0.69 -0.25 0.5  117.4  161.0 1841 150.0 1703 £9.0 49.A
Mo o) Hl %l 82 o4 ox Oh oom 85 44 179 0.0 1202 11 09
901CI 0.5 0.4 0.5 0.5 035 0.32 0.2 0.50 7.0 5.0 147 0.0 104 0.9 0.0
500 FT. FLYOVER -- TARGET 1S 135 KTS. (NILITARY)
B 9.9 8.5 97.0 807  -0.75 -0.29 -0.08 - 97.8 1463 147.7 150.0 1514 66.9 9.4
BB 95.9 900 99.0 82,7 070 0.64 -0.22 - 5.4 16006 177.7 1500 1660  49.4 494
B  95.3 B9.6 100.7 B2 042 0.8 -0.07 - 110.5 1530 163.4 1500 180.1  49.4 9.4
BIO 944 B89.1 97.1 814 036 0,35 0.04 - 136.2  155.4 204,46 150.0 216.8  72.0 694
Avg. 94.9 89.3 98.3 B82.3 0,21 0.2 -0.08 - 15.0 1539 178.4 150.0 173.6  49.4  69.4
SADv 0.9 0.6 1.5 1.8 039 039 0.1 - 160 5.9 332 0.0 9.4 2.4 0.0
90l 1.0 0.7 1.8 1.8 0.4 0.4 0.13 188 7.0 3.0 0.0 346 25 0.0
500 FT. FLYOVER ~- TARGET 1AS 120 KTS.
M5 99 87.3 944 805 -0.45 -0.38 0.43 1,29 5.0 1440 144.5 150.0 150.6 617 61.7
Dis 931 88.4 95.3  80.1 0.21 0.11 0.16 0.94 555 150.7 183.0 150.0 182.1 643 617
M7 9.5 864 923 783 -0.05 0.10 -0.01 - 1281 150.4 191.2 150.0 190.6 6.7 &1.7
D8 92.8 88.3 94.9 807  -0.07 -0.08 0.04 1.33  103.1  138.1 152.1 1500 154.0 617 17
D19 91,3 B87.4 940 79.7  -0.64 -0.A1 0.5 1,33 1204 1432 185.9 1500 173.8 &7 1.7
91.9 8725 942 9.8 -0.20 -0.13 0.09 122 98.4  147.3 147.3 150.0 170.2 622 61.7
A R I S R Y 0.34 025 0.08 0.9  29.2 3.6 198 0.0 174 14 0.0
%Ll 10 09 11 09 0.3 0.24 0,07 022 2.8 34 189 0.0 146 1 0D

- Dats Corrected Using "Simplified Procedure’



TABLE F1-3
TARLE 80, J.7-1.3

BOEING VERTOL CH-47D HELICOPTER (CHINOOK) DoT/1se
CORRECTION DATA ‘
SITE: 1 CENTERLINE - CENTER MLY 12,1983
ACOUSTIC  TRACKING DATA (Neters)

CORRECTED CORRECTIONS {gR) ANGLE ~ (ACTUAL)  (REFERENCE)  SPEED{w/sec)
Ev  EPNL SEL PMLTe  Alm ALP) ALB) A2 A3 (Dep)  CPA SR CPAR SRR GRND  REF
500 FT. FLYOVER —- TARBET 1AS 105 KTS.
E20 934 89.3 947 B0.6 L6 -L&S 076 095 100 1263 1345 150.0 197 564 A0
E20 918 87.3 94.2 79.4 .36 0.27 -0.07 1,30 1195 1534 176.3 150.0 172.4 540 54.0
£22 912 849 926 78.2 0.83 0.71 -0.AL - 1364 159.2 230,14 150.0 217.7 5S4 54.0
E23 91,8 8.6 93.9 79.8 0,36 0.63 -0.39 1.8 1175 158.6 178.8 150.0 149.4 ©51.4 5420
E74 934 88.3 94.8 79.8 149 1.00 -0.31 1.33  B1.4  185.0 186.7 150.0 151.6 54.0 540
E25 92,3 B87.9 94,9 80.2 0.83 0,79 -0.47 1.98  132.4 157.9 3.9 150.0 203.2 S0.4 54.0
Mg, 9.3 8.9 942 79.7 .30 0.79 -0.15 1.45 1163 153.4 183.6 150.0 179.0 53.0 GA.0
Sd v 0.9 0.8 0.9 0.8 106 0.98 0.47 0,39  19.6 13.8 3.5 0.0 259 2.3 0.0
%LCl 0.7 0.7 0.7 0.7 0.87 0.8 0.38 0.3 164 1.3 284 0.0 2.3 4.9 0.0
1000 FT. FLYOVER -~ TARGET 1AS 135 KIS.
F26  87.5 B83.7 881 73.6  -0.28 -0.30 0.6 - 14,6 285.3 3.7 300.0 329.9  49.4  69.
F27 86,6 B2.9 88.6 747  -1.09 -0.75 0.30 - 90,6 273.9 274.0 300.0 300.0 49.4 &9.4
F28  Bh.4 B2.6 B84 736 -D.22 -D.34 045 - 97.7  286.1 288.7 300.0 302.7 49.4 9.4
F29  86.4 2.8 88.3 742  -0.35 -0.34 0.08 - 1043 2844 2935 300.0 309.6 67.9 69.4
fvg. B6.7 3.0 B8.4 740  -0.48 -0.43 0.17 101.8  282.4 2925 300.0 310.6 9.1  69.8
S v 0.5 0.5 0.2 0.5 041 0.2 0.09 - 19,2 57 164 0.0 13.5 0.8 0.
0LCI 0.6 0.6 0.2 0.4 0.48 0.2 0.4 120 &7 193 0.0 159 0.9 0.0
TAKEOFF -~ TARGET 1AS 85 KTS. (ICAD)
640 - 91.9 100.5 84.8 L3 2 - - 754 115.40 1190 849 §2.9 4.1 437
B4l 963 915 99.9 862 2.84  2.41 -1.09 - 9.9 109.3 116.4  84.9 904 ALl 437
M2 955 90 98k e 0.94 0.74 -0.54 - 815 909 91.9 84.9 859 40,4 43.7
543 92.0 9.8 85.6 290 2.3 - - 97,3 109.8 110.7 84.9 85.6 46,3 43,7
G4 951 90.4 990 BB -1.00 -1.00 0.3 - 9.6 752 757 84,9 855 Al 437
GAS 957 907 99.4 85.4  -0.27 -0.47 0.2 - 82,7 79.6 803 849 85.64 39.4 437
w957 92 W5 8 1.45 1.7 -0.43 - 939 966 99.0 B4 B4.B 417 437
Sd v 0.5 0.7 0.7 0.8 1,83 1.76 0.52 - 1.2 17.1 189 0.0 2.0 2.3 0.0
ICI 0.6 0.6 0.6 0.7 $50 145 0.6 - 9.2 140 15.6 0.0 1.6 1.9 0.0
APFRDACH —- TARBET 1AS 85 KTS. (ICAD)
W30 102,27 97.9 105.8  91.b 0.88 0.75 -0.51 - 133.0  128.8 176.2 119.3 163.3 41,1 43.7
31 101.9  97.8 105.6 91t 117 142 -0.43 - 15,3 1354 163, 7 11973 1452 A1 4307
W32 102.6 98.7 106.2 91.7 0.73 0.0 -0.46 - 1350 1267 179.2 119.3 1687 414 43.7
W33 103.5  99.0 106.6 921 107 0.93 -0.58 - 119.4  131.4 1508 1193 136.9 ALl 437
WA 1027 98.3 105.8  91. 0,34 0.27 -0.39 - 1247 12200 1436 119.3 1803 40,4 43.7
WIS 102.2 9812 104,01 91.9 112 058 -0.07 - 135.4  131.5 187.2 11903 169.8 46,3 43,7
Mo, 102.5 98.7 106.0 91.7 0.88 078 -0.44 - 18,3 129.0 1668 119.3 158.2 419 437
4Dy 0.6 0.4 0.4 0.3 0,31 0.3 0.20 - 7.0 82 4700 0.0 148 2.2 0.0
WICI 0.5 0.4 0.3 0.3 0.2 0.95 0.4 - 58 3.4 144 0.0 122 1.8 0.0

#- Data Corrected Using *Sisplified Procedure’



TABLE Fl-4
TAELE MB. J.7-2.1

BOEING VERTOL CH-A7D HELICOPTER (CHINDOK) g?ié}%g
CORRECTION DATAX
SITE: 2 SIDELINE - 150 H. SOUTH JULY 12,1983
ACOUSTIC  TRACKING DATA {Meters)

CORRECTED CORRECTIONS (k) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/sec)
kv EPNL  SEL  PMLTs  Alw ALEY AMR)Y N2 {Deg) £rh SR CPAR SRR BRND  REF

TAKEDFF -~ TARGET IAS 83 KTS.

A7 950 89.6 9560 81.1 495 3.91 -1.09 - 110.8  267.7 286.4 191.4 204.8 43,7 43.7
J9 943 88,9 9.8 800 4.59 3.42 115 - 1247  251.2 5.6 1914 2330 ALl AL7
Bt 934 8B4 9RO 79.4 3.30 2.84 -0.80 - 107.9 2373 24%.4  191.4 2012 427 3.7
fivg. 942 89.0 9u.6 80.2 4,28 3.3%9 -1.01 - 1145 252,10 280.5 1914 2130 42,5 437
Std bv 0.8 0.5 0.5 0.9 0.82 0.5 049 - 9.0 15.2  28.6 0.0 17.4 1.3 0.0
1€ 1.3 0.8 0.9 1.5 1.46  0.90 0.32 - 15.2 5.6 48.2 0.0 9.3 .2 0.0
TAMEDFF -- TARGET 1AS 70 KT5. (MILITARY)

133 93.2 88,3 944 8.9 1.17 103 -0.17 119.0 1815 202.% 172.4 1971 3.0 36D
154  93.6 88.7 947 78.8 1,33 1.26 -0.03 107.5 1841 1931 1724 180.7 37.4 WD
155 93.9 88.6 94.7 78.8 1,22 0.83 -0.15 128.% 180,46 230.7 172.4 220.2 340 360
Avg. 93.6 98,5 9446 78.8 1.24  1.04 -0.12 - 118.3 1821 210.4 172.4 199.3 36.0 36D
std bv 0.3 0.2 0.2 0.0 0.08 90.22 0.08 - 10.5 1.8 19.0 0.0 19.8 0.y 0.0
$LLl 6.6 03 0.3 0.1 0.14 0,36 0.13 -~ 12.7 L1 3.0 9.0 33.4 1.5 0)
APPRDACH - TARGET 1S 100 KIS. ‘
K46 93.6 909 98.4 82.2 1.63 1.42 -1.54 - 121,2 195.4 228.3 172.7 201.B  39.6 Ll.A
K48 98,6 913 99.0 836 2.0y 1.9 -1.02 - 101.6  205.1 209.4 172.7 176.2 483 Gi.4
K50 97.4 92,1 99.6 840 .46 182 077 - 137.4 2042 301.8 172.7 255.2 4B, Gl.4
K32 970 917 9.6 8.2 .04 172 -0.48 - 124.8  200.4 243.% 172.7 210.2 G141
o, 946 915 991 833 1.98 L7 -0.9% - 121.2 2013 2459 172.7 210.9 466 Gi.4
Stébv 0.8 0.5 0.6 0.8 0.24 0.21 0.45 14.8 4.4 39.9 0.0 32, G100
02Cl 0.9 06 0.7 0.9 0.28 0.2% 0.53 17.5 5.2 469 0.0 138.7 6.0 0.0
APPROACH - TARGET 1AS 70 K15, (RILITARY)

136 97.6 93.3 99.2 846 .87 0720 .38 - 137.6  203.4 301.4 19%.2 283.4 411 36D
137 96,2 91,9 95.7 80.6 0.84 0.7 0.40 - 1401 201.7 34,6 191.2 298.2 ALl 36D
138 98.8 93.6 100.3 B4.4 0.93 0.726 -0.40 - 1353 204.0 2901 191.2 71,9 M5 360
139 99.7 94.% 100.1  83.7 0.83 0.63 0,35 - 125.7  202.0 248.% 191.2 235.% 40.6 36D
fvg.  98.1 93,3 98.9 83.4 0.87 0.49 0.18 134,7  202.8 288.8 191.2 272.2  39.4  3b.0
Stdbv 1.5 1.0 2.1 1.9 0.04 005 039 - 4.3 1.1 28.4 0.0 26.7 3.3 0.0
%€l 1.8 1.2 2.5 2.2 0.05 0.06 0.46 - 7.4 1.3 33.4 0.0 3.5 38 00

#- Data Corrected Using *Simplified Procedure’



TABLE F1-5
TAELE NO. J.7-2.2

BOEING VERTOL CH-47D MELICOPTER {CHINOOK) DorTSe
CORRECTION DATA* °
SITE: 2 SIDELINE - 150 M. SOUTH JLY 12,1993
ACOUSTIC  TRACKING DATA (Neters)

CORRECTED CORRECTIONS (dR) ANGLE ~ (ACTUAL)  (REFERENCE)  SPEED{n/cec)
Ev  EPNL SEL PMLTm  ALw ALUPY AUR) A2 A3 (Deg) PR Sk CPAR SRR GRND  KEF
500 FT. FLYOVER -- TARGET 1AS 135 KIS.
B 90.5 8.5 9.1 7.5 0.2 0.18 -0.04 - 1954 A5 U4 N2A 201 494 69.4
C12 941 89,1 97.3 a2t 0.47 0.41 -0.12 0.81 1085 219.9 297.1 2.0 21901 9.4 694
03 90,7 8.0 929 77 0.1 -0.70  0.05 - 14,4 2089 293 N2 23209 9.4 9.4
C14 92,5 880 95.0 79.9 0.9 015 -0.08 0.84 1094  214.7 97,6 212.1 2049 694 494
Mo, 900 87.2 946 79.3 .20 0.13 -0.08 0.82  113.4 4.5 236.8 2121 2342 9.4 9.4
Std by 1.7 1.7 2.0 2. 0.24 0.3 0.07 0.02 89 a5 15 T00 182 Too o
NLCI 20 2.0 2.4 2.4 028 0.30 0.08 0.09 105 5.3 2006 0.0 2.4 0.0 0.0
500 FT. FLYOVER -- TARGET IAS 135 KIS. (ICAD)
M 928 874 951 7.5 0.45 0.31 -0.09 0.25  143.4  218.0 345.2 2.1 35.4  49.4  69.4
A2 92.6 7.0 91 783 0.65 0.86 -0.29 0.81  139.8  220.5 341.6 212.1 328.6  66.9 49.4
A 935 BB 94 8.7 0.09 0,27 -0.05 1.33 1437 5.7 3643 210,10 8.3 9.4 49.4
AL 92,8 867 93.9 782 0,44 0,30 -0.06 - 1394 21601 T2 20 3262 494 694
¥ 930 849 954 77.8 0.5 0.30 -0.10 0.37 141,27  248.9 349.6 M2.4 3.7 49.4 694
A 904 B7.0 939 783 0.9 0.87 -0.93 - 1401 227.9 0 2121 3.5 494 £9.4
vo. 929 87.2 9.4 7.3 052 0.40 -0.14 0.59 1413 219.5 3513 M2 330.6  49.0  69.4
SiDv 0.8 0.6 0.6 0.3 027 0.24 0.10  0.50 19 45 1229 T00 T140 11 0.
WL 0.3 0.5 0.5 04 0.22 0.20 0.8 0.59 15 37 104 0.0 115 09 0.0
500 FT. FLYOVER -- TARGET 1AS 135 K15. (NILITARY)
7 9.9 82.3 95.4 8.9 -0.06 -0.09 -0.12 - 41,4 209.0 3348 M2 399 66,9 69.4
BB 94.0 B87.8 96.4 79.9 050 036 -0.11 - 3.2 21902 aeot 1001 T54.3 494 494
B 941 829 97.0 80.5 0.14 0.7 002 - 1003  N3.7 7.2 N2 N6 9.4 9.4
BIO 934 878 5.0 78.9 037 0.0 011 - 143.0  215.4 357.9 21301 T4 700 694
Ao, 93.4 87.7 9.0 79.5 0.7 0.13 -0.03 - 13,0 4.3 39.0 M2 M55 49.4 9.4
Std0v 0.6 0.3 0.8 0.8 0.25 0.9 0.1 - Mol A2 &0 0.0 69 21 0.0
L 0.7 0.2 1.0 1.0 0.9 0.2 0143 - 2.8 S0 8.3 0.0 787 25 0.0
500 FT. FLYOVER -- TARGET 1AS 120 KIS,
D15 917 86.8 92.6 783 -0.13 -0.18 0.07 1.4  119.3  207.4 237.8 2120 MI3 617 617
Dis 91,1 87.1 91.6 77.6 0.16 0,10 0.8 0.60 132, 212.1 2870 D121 2870 643 417
D7  89.8 848 91.0 763 0.1 0.06 0.00 - 1227 21,9 250.4 2.1 3507 6.7 6.7
D8 9.6 87.4 93.0 785 0.05 0.00 0.03 0.84  115.3  210.2 235 2121 236 817 617
B9 - 865 932 782 -0.0B -0.16 - 1.50 1208 206.8 46.0 M2.0 2524 817 1.7
Avg. 1.0 86,5 903 708 0.03 -0.04 0.7 1.40 1224 9.7 250.7 N1 236 6.2 6.7
S$aDv 0.9 1.0 1.0 0.9 0.3 0.13 0,08 0.45 63 Cas W o S0 14 0.0
IC 1.1 10 0.9 0.8 013 012 0,09 0.53 &0 24 S04 0.0 190 11 0.0

*- Dats Corrected Using 'Siwplified Procedure®



TABLE Fl-6
TABLE ND. J.7-2.3

BOEING VERTOL CH-47D HELICOPTER (CHINODK) gg{g}gg
CORRECTION DATA* “
SITE: 2 SIDELINE - 150 M. SOUTH JULY 12,1983
ACOUSTIC  TRACKING DATA (Neters)

CORFECTED CORRECTIONS {dE) ANGLE  (ACTUML)  (REFERENCE)  SPEED{w/sec)
Ev  EPNL SEL PNLTM  Alm AUPY ALM A2 A3 Degp)  CPA Sk CPAK SRR GRND  REF
500 FT. FLYOVER -- TARGET 1AS 105 KTS.
E20 9.2 870 921 705 075 -0.76 0.47 0.6 949  195.6 1963 2120 22,9 S6.6 5S40
E21 Towa 92 74 0.4 0.2 - 147 1357 4.0 306.5 212.1 303.9 540 540
B2 89.6 85.5 9.2 76.3 0.52 0.4L -0.30 - 16,6 28,1 244.0 2.4 2372 S1.4 540
E23  90.8 86,0 93.4 7.4 0.57 0.44 -0.30 1,91 127.2 217.7 2732 21 2667 E14 5479
E74  90.9 86.7 9.4 775 0.74 057 -0.15 0.85  97.7 2224 4.4 224 244.4  SA0  54.9
E25  92.4 7.4 931 78.1 0.70 0.51 -0.38 2.24  76.6  217.0 2234 2421 2181 0.4 540
Mo, 90.9 864 922 772 0.3 0.23 -0.13 1.42  108.1  214.2 2446 2.1 2424 530 540
Qi v 0.9 0.7 0.8 0.7 0.5 0.50 0.35 0.89 223 9.5 3.6 0.0 3.4 2.3 0.0
WICI 0.8 0.6 0.7 0.5 0.46 0.1 033 0066 183 7.8 36 0.0 0.0 1.9 0.0
1000 FT. FLYOVER -- TARGET 1AS 135 KTS.
F26 88,7 83.9 89.5 744 0.5 -0.73 0.4 - 17.5  321.6 3624 335.4 3780 £9.4  49.4
27 88.4 4.4 88.8 754  -0.35 -0.53 0.4 - 142,6  311.6 S13.1 3354 552.3  M9.4  49.4
P28 88.5 B4 B9.1 75.0 -D.02 -0.18 0.3 - 106.0 32203 3353 335.4 38,9 49.4  49.
F29  88.1 83.8 88.9 7A.0  -0.12 -0.18 0.05 - 1288  320.8 A1.6 3354 430.3  67.9 9.4
Avo. 88,3 84,1 8.0 746 0.6 -0.28 0.14 - 1237 9.1 405.6 335.4 4274 £9.1  49.4
Sidy 0.2 0.3 0.3 0.5 0.4 0.7 0.08 - 5.7 5.0 78.3 0.0 89.8 0.8 0.0
LECI 0.7 0.4 0.4 . 0.6 0.20 0.09 1.4 5.9 924 0.0 W57 0.9 0.0
TAKEQFF -- TARGET 1S 85 KTS. (ICAD)
G40 93.5 88.9 95.0 801 .64 4.7 -0.56 - 13,0 188.4 204.8 172.4 187.2 ALy 437
G41  93.6 88.9 954 79.9 1,43 101 -0.50 - 119.8  185.1 3.4 172.4 198.7 ALl 437
A2 91.9 87.4 942 78.9 0.42 0.39 -0.37 - 1492 1749 2005 1724 1975 40.6 A3.7
A3 94.0 9.4 95.7 B0.2 1.42 118 0.01 - 12,1 185.4 2190 170.4 203.6 4.3 43,7
44 92.9 8.1 9A.4 78.7 0.3 0.6 -0.47 - 1288 167.4 214.8 1724 2.1 A1 437
B45  92.0 87.3 93.8 78.4 0.8 0.03 -0.37 - 17,0 169.4 190.2 172.4 193.5  39.6 43.7
Avg. 93.0 BRI 947 79.4 0.95 0.56 -0.33 - 1200 178.5 2071 172.4 200.3 4.7 43.7
Siv 0.9 0.8 0.7 0.8 0.62 0.53 0.21 - 30 9.1 10,7 0.0 .6 2.3 0.0
0L L1 0.7 0.7 0.b 0.6 0.50 0.4 0.47 - A4 705 BB 00 95 1.9 0.0
APPROACH - TARGET 1AS 85 KTS. (ICAD)
B30 96.9 91.8 99.5 83.1 0.5 0.4 -0.3% - 1266 197.2 5.4 191.7 2386 AL 437
H3L  95.5 90,8 96.8 81.2 0.52 0.4 -0.41 - 14,7  200.3 3467 19107 3308 ALLL 437
W32 9.6 91.4 982 2.3 0.47 0.2 0.3 - 1282 195.8 249.1 191.7 243.8 Al.4 437
W33 97.7 92.6 100.5 84.7 0.45 0.47 -0.38 - 1274 1909 250.3 191.7 241.2 Al.1 437
W34 961 914 99.2 B2.9 0.2% 0.17 0.4 - 1355 192.9 275.3 191.7 2735 A0.6  A3.7
HIS 94,7 91,9 9.9 82.5 0.75 0.5 0.43 - 150.9  199.0 409.2 19107 3942 443 437
Mg, 96.6 916 98.8 B82.8 0.5 0.42 -0.28 - 1355 197.3 296.0 191.7 287.2 AL9 437
Sd v 0.7 0.7 1.3 1. 0.17 0.16 0.20 - 10,2 2.7 &2.3 0.0 &2 22 0.0
RICI 0.6 0.5 1.0 0.9 0.14 0.43 0.7 - 8.4 2.2 S5 0.0 520 1.8 0.0

¥- Dats Corrected Using *Simplified Procedure’



TABLE F1-7
TARLE NO. J.7-3.1

BOEING VERTOL CH-A7D HELICOPTER (CHINDOK) gggg}gg
CORRECTION DATA* “
SITE: 3 SIDELINE - 150 M. NORTH JULY 12,1983
ACDUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS {dE) ANGLE {ACTUAL)  (REFERENCE)  SPEED{w/sec)
Ev  EPNL SEL PNLTe Alm ALP) AHB) A2 A3 {Deg)  CPA Sk CPAR SRR GRND  KEF
TAKEDFF -- TARGET 1AS 85 KTS.
W7 - 87.8 933 80.1 503 4.04 - - 5.8 270.8 296.9 191.4 209.9 437 437
M9 934 87.9 946 80.5 .86 3.34 -1.19 - 80.4 954.2 057.8 191.4 194.1 ALl 437
B 9.7 9.1 982 821 7.39 543 -0.84 - 1571 240.2 #17.7 191.4 491.9 427 4L7
Ave. 94.9 88.6 95.4 80.9 543 4,30 -1.01 - 1014 255.0 390.6 191.4 298.7 425 437
sdv 2.6 1.3 2.6 1.1 1,80 1.05 0.5 - 9.0 15.3 197.2 0.0 1675 1.3 0.0
901 Cl 11,6 2.2 4.3 1.8 .03 1.78 1.0 - 827 5.8 3324 0.0 2824 2.2 0.0
TAVEOFF - TARGET 1AS 70 KTS. (MILITARY)
153 92.5 87.1 947 79.6 1,12 0.9 -0.2 115.6  183.7 203.7 1724 191.7 360  36.0
54 §2.7 87.4 94.5 79.8 114 1.09 -0.07 1101 18,3 199.7 172.4 184.7  37.6 36D
{55 92.9 87.6 94.2 9.3 0.85 0.65 -0.19 125.4  182.7 2233 172.4 210.6  36.0 36.0
Ave. 92.7 87.4 945 79.3 1.0 0.90 -0.16 - 117.3  188.2 8.9 172.4 195.5 36,5 360
sddv 0.2 0.2 0.2 0.4 0.16 0.23 0.08 - 7.1 1.9 1206 0.0 135 0.9 0.9
901Cl 0.4 0.4 0.4 0.7 0.27 0.38 0.13 - 1200 T2 A3 0.0 M7 L5 00
APPROACH -- TARGET 1AS 100 KTS.
a6 98.2 93.6 102.4 87.8 1.9 173 -L&8 - 1276 200.4 257.9 1727 7.9 39.6 5.4
KAB  97.5 93.2 101.4 86.4 2.0 1.9 -1.05 - 12004 206.9 DA0.5 172.7 200.6  46.3 514
S0 97.7 93.5 100.6 86.7 231 1.88 -0.80 - 135.0  206.0 291.5 172.7 244.4 48.9 51.4
{52 98,3 94.1 100.8 84.5 202 1.8 -0.51 - 1251 200.1 DA7.2 172.7 1.2 514 514
fvg. 97.9 93.6 1013 86.8 247 1.80 -1.04 - 127.4  204.9 259.3 1727 MBS  46.6 514
StaDv 0.3 0.3 0.8 0.6 0.19 0.12 0.5 - &0 2.1 7 0. 186 S 0.
%LCl 0.4 0.4 1.0 0.8 0.22 0.14 059 - 71 25 2.7 0.0 2.9 6.0 0.0
APPROACH ~- TARGET 1AS 70 KTS. (NILITARY)
136 100.5 95.9 102.7 8.0 0.9 0.88 0.33 - 125.3  206.2 252.6 1912 2342 ALl 3.0
137 100.7 96.4 102.4 87.9 0.91 0.79 0.3 - 1374 204.5 302.4 191,27 282.4 ALY 34D
138 100.1 95.7 102.9 87.4 0.98 0.83 -0.45 - 130.1  206.8 270.4 191.7 250.0 4.5 36.0
139 T s 100.8 85.0 0.99 0.77 - 1348 204.8 988.6 191.7 269.3  40.6 360
fva. 100.5 95.6 102.2 §7.2 0.95 0.80 0.08 - 1319 205.6 278.4 1912 259.0 39.4 340
Stabv 0.3 0.8 0.9 1.4 0.04 .03 0.4 5.3 1 216 0.0 2.2 33 0.0
0LCl 0.5 0.9 1.4 1.7 0.05 0.03 0.77 8.3 13 54 0.0 M0 3.8 0.9

#- Duta Corrected Using "Siaplified Procedure’



TABLE F1-8

TABLE NB. 1.,7-3.2

ROEING VERTOL CH-A7D HELICOPTER {CHINDOK) 23§§}§§
CORRECTION DATA¥ “
SITE: 3 SIDELINE - 150 M. NORTH JULY 12,1993
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS {8E) ANBLE (ACTUAL)  {REFERENCE)  SPEED{m/ser)
Ev  EPML SEL PMLTx  Alm ALEY AR A2 A3 Deg) CPA SR CPAR SRR GRWD  REF
500 FT. FLYOVER -- TARGET IAS 135 ¥TS.
Lt 91,3 867 945 79.4 0.3 0.7 -0.06 - 117.64 2159 2437 221 739.4  &9.4  49.4
€12 92.8 88.2 95,7 B0.4 0.56 0.48 -0.14 1.84 120,  221.3 257.9 2.1 27,2 &9.4 49.4
013 91.7 B84.8 941 79.0 -0.02 -0.04 0.03 - 5.4 21003 217.8 M2 298 9.4 49.4
£14  93.6 83.8 95.9 8.1 030 0.24 -0.06 148 109.1 2161 N8 2L 2244 694 9.4
fvg. 92,3 87.7 951 80.0 0.28 0.2 -0.04 1.46 1137 2159 237.0 21 BT 9.4 9.4
Std v 1.0 1.0 0.9 1.0 0.24 0.1 0.07 0.03 7.3 55 175 0.0 12.8 0.0 0.0
WLC 1.2 1.2 1.0 1.t 0.28 0.25 0.98 0.13 8.4 53 0.6 0.0 150 0.0 0.9
500 FT. FLYOVER -- TARGET IAS 135 KTS. (1CAD)
A 913 864 933 8.5 0.43  0.35 -0.11 0.14 1045  219.4 226.6 2.1 9.1 9.4 £9.4
A2 93.4 83.0 95.0 79.7 0.58 0.50 -0.31 0.73  116.0 221.9 246.8 212.1 235.9  86.9 49.8
g3 9.6 B88.6 947 9.8 0.37 0.32 -0.08 0.75  188.4 217.1 4172 2.1 4077  69.4  49.2
M 9.6 87.3 93.9 78.2 0,30 0.26 -0.08 - 17,5 217.5 245.2 212.1 239.2  &9.4  69.4
A5 92,7 870 93.2 78.4 0.49 0.41 -0.17 0.2 108.9  220.4 2329 7.1 2.7 9.4 49.4
A6 92.1 87.0 934 77.9 1,02 0.81 -0.25 - 119.9  229.3 264.5 2121 2M4.6  69.4  49.4
Avg. 9.5 87.4 939 78.7 0.53 0.44 -0.16 0.46  119.2  220.9 2727 2.0 2618  £9.0 9.4
Sdbv 0.8 0.8 0.8 0.8 0.26  0.20 0.10 0.33 15.5 5 722 0.0 7% L1 0.0
9LCl 0.7 0.7 0.7 0.7 0.2t 0.16 0.08 0.39 12.8 3.7 9.4 0.0 .3 0.9 0.0
500 FT. FLYOVER -- TARBET 185 135 KTS. (NILITARY)
87 92.0 87.2 943 78.9 0.00 -0.07 -0.14 - 109.0  210.3 2.5 ML 2244 669 49.4
B8 95.9 90.1 98.1 Bl.6 0.45 0.8 -0.13 - 131 22006 239.9  212.1 9%0.6  69.4  69.4
BY 941 881 97.4 Bi.A 0.3 045 -0.05 - 104.9 2151 22206 NI 295 &9.4 49.4
B10  94.4 89.1 95.4 80.3 0.40 0.25 0.09 - 8.5 216.8 2467 212.1 D414 7.0 49.A
fvg. 941 B8.4 963 80.5 0.27 0.18 -0.04 11,4 2157 239 2N 209.0  69.4  49.4
Sd v 1.6 1.2 1.8 1.2 0.20 0.19 0.11 - 5.8 4.3 12,3 0.0 9.4 2.1 0.
Wwrel 1.9 1.4 2.1 1.5 0.4 0.2 043 - 6.8 5.0 145 0.0 .4 2.5 0.0
500 FT. FLYOVER -- TARGET 1AS 120 KIS,
D5 89.8 85.6 919 77.4 -0.08 -0.13 0.05 0.82  103.6 2087 2147 2.1 8.3 617 417
D16 92.3 87.4 936 79.2 0.21 0.15 0.6 1.07 99.5  N3.5 2144 2.1 2150 4.3 417
D17 89.6 855 91.7 76,9 0.75 0.18 -0.02 - 15.0 21302 TE.7 N7 230 817 817
D18 9.6 87.2 93.9 78.8 0,12 0.07 0.1 1,50 107.5  211.6 221,59 212.1 2224 417 617
D19 9i.1 B9 941 79.3 -0.03 -0.11 0.0 1.28  111.8  208.1 2241 2.1 2284 6.7 617
Avg. 90.9 844 931 78.3 009 0.03 0.5 1,47 1075 210 2225 UL 256 622 817
sdv 1.4 1.0 1.4 1.1 0.15 0.14 0.7 0.29 8.2 25 81 0.0 7.6 4 0.0
WILI 1.0 0.9 1 1.0 0.14  0.14 0.7 0.34 5.9 74 7.7 0.0 7.3 L1 9.4

*- Dl Corrected Using "Simplified Procedure®



TABLE F1-9

TARLE NB. L.7-3.3

BOEING VERTOL CH-47D HELICOPTER {CHINOOK) DOT/ISC
2/13/86
CORRECTION DATA¥
SITE: 3 SIDELINE - 150 M. NORTH JULY 12,1983
ACOUSTIC  TRACKING DATA {Meters)
COMRECTED CORRECTIONS {dE) ANGLE {ACTUAL) {REFERENCE)  SPEED{s/cec)
Ev EPHL  SEL  FHLT  Ale ARPY AMRY A2 N {Deg) ErA SR CPAR SRR GRND  REF
500 FT. FLYOUER -- TARGET IAS 105 WIS,
20 91,5 87.2 9340 7% -0.70 -0.70 0.45 1.08 1248 1968 239.8 212.1 28B.3  B6.6 EALD
E2t 9.8 846 915 78.2 0.33 0,27 -0.05 0.83 111.9  215.4 232.0 212.1 228,55 540 540
E22 89,7 853 91,2 76.4 0.62 0.49 0.2 - 1134 219.6 239.3 212.1 231.2 1.4 A0
E23  $0.% 86,2 93.2 78.2 0.53 0.44 -0.32 1.07 104.0 2191 225.8 2121 218.6 51.4 540
24 91,7 8923 939 78.8 1.7 0.88 -0.17 1.51 132.3  223.8 302.7 212.1 286.9 %40 A0
E25 911 867 9L% NN 0.7 0.0 -0.40 1.26 105.7 218,46 227.% 212, 220.4 %0.4 540
fvg.  90.9 866 93,01 T80 0.44 90.33 -0.43 1.15 15,4 215.6 2445 2121 240.7 530 G40
Std v 0.7 0.7 L0 0.9 0.61 0.54 0.3t 0.2% 1.1 9.6 29.1 0.0 268 2.3 0.0
WLC 0.6 0.6 DB 0.8 9.50  0.48 0,26 0.4 9.1 1.9 4.0 0.0 22,0 1.9 0.0
1000 FT. FLYQUER —- TARGET 1AS 135 KIS,
F26  89.9 85.7 920 77.4 -9.1% -0.22 042 - 81,5  323.3 326.9 3354 3TN0 9.4 69.4
F27  89.% 85.% 9.6 77.9 -0.58 -0.54 0,22 - 84,3 3.3 34,9 3304 37,1 69.4 9.4
F28  89.4 851 919 749 -0.06 0.2 0.1 - 78.7 3240 130.4 B4 3421 £9.4  69.4
F2?  88.4 843 9.4 T75.4 -0.1t 0,22 0,03 - 103.6  322.% 334.9 335.4 348.3 6.9 494
fvg. 89.3 851 91,7 769 -0.23 -0.30 0.12 87.5 30.8 326.8 3354 3AL.6 H9.1 694
Sté Dv 0.7 0.6 0.9 L.} 0.2 0,16 0.08 - 12.3 5.0 8.6 9.0 4.9 0.8 0.0
WL el 08 0.7 LY L3 0.28 0.19 009 - 14.4 3.9 10l 0.0 5.7 0.9 0.0
TAKEOFF -~ TARGET 1AS 85 KTS. (ICAD)
649 - B8.4 959 80.8 3,22 2.4 - - 162.7  190.9 442.6 172.4 T804 ALl 437
641 92.8 87,5 950 80D 1.43 1,24 -0.53 - 134.1  187.3 261.0 172.4 240.2 ALl 437
§42 93,0 87.8 9.8 80.4 0.66 .52 -0.40 - 120.5  126.9 2053 172.4 21000 40.6 4.7
643 939 87.8 951 79.7 .28 1,17 003 - 1147  187.6 208.5 172.4 189.7 44,3 43.7
(44 927 826 950 192 0.35  0.07 0.0 - 122.% 189,10 2133 172.4 217.4 Al 437
643 918 870 942 790 9.14 0,16 -0.41 - 109.9  171.2 1820 1724 183.3 39.6 437
fvg. 92,7 87,7 9L 799 1,17 0.93 0.3t - 128.2 180.% 285.1 172.4 268.5 41,7 437
Std v 0.5 0.0 0.6 0.6 1.12 0.87 0.20 - 19.0 9.3 177.1 0.0 154.2 2.3 0.0
WECL 0.3 04 0% 0.5 0.9 0.72 0.1% 15.4 2.7 458 0.0 126.8 1.9 0.0
APPROACH —- TARGET 1AG 8% XTS. (ICAD)
H30 99.6 95,3 1023 87.1 9.73 0.5 0.3y - 152.9  199.4 437.4 191.7 420.% ALl 437
H31 99.7 95,2 101.8 84.9 0.78 .66 -0.44 - 139.7 202,46 I.2 19147 296.3 ALt 437
W32 99.2 94,3 02,8 883 0.87 0.5 037 - 156.0  198.0 4B87.4 191.7 4717 ALl 437
HIZ  99.4 949 103.3 88,3 0.68 0.55 -0.42 - 1240 2011 242.6 191.,7 231.2 ALl 417
H34  98.8 94,1 101,46 B6.4 9.3 0.28 -0.37 - 122.3 1950 24,2 1917 2410 40.6  43.7
H3GT  100.4  95.8 1041 98.9 0.90 0.4 D09 - 150.4  201.2 407.2 1917 387.%9 46,3 437
v 99.5 94.9 102.7 827 9.72 0.54 0,32 - 1417  199.6 35h.0 191.7 3414 419 437
Stdbv 0.5 06 0.9 LD 0.20 0.4 0,20 - 13.6 2.7 103.4 0.0 99.7 2.2 0.0
0% €l .4 D5 08 0.8 f.16 0.1y 047 - 11.2 2.2 81 6.0 82,0 1.8 0.0

%~ Data Corrected Using "Simplified Procedure’



TABLE F2-1
ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86

BOEING VERTOL 234/CH 47-D
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 135.00 59.00 225.00 60.00 0.8374
C 135.00 59.00 225.00 60.00 0.8374
D 120.00 59.00 225.00 60.00 0.8147
E

105.00 59.00 225.00 60.00 0.7920
TEMPERATURE 77 degrees F (25 degrees C)

SERIES TIAS TEMP (F) ROTOR RPM BLADE DIAM. ALVM #

A 135.00 77.00 225.00 60.00 0.8233
C 135.00 77.00 225.00 60.00 0.8233
D 120.00 77.00 225.00 60.00 0.8010
E 105.00 77.00 225.00 60.00 0.7786

TARGET CONDITIONS

SERIES DESCRIPTION

A 500 FT. LFO IAS = 135 KTS.
C 500 FT. LFO IAS = 135 KTS.
D 500 FT. LFO IAS = 120 KTS.
E 500 FT. LFO IAS = 105 KTS.

* 225.00 RPM = 100% ROTOR SPEED



FIGURE F2-2

ACTUAL TEST CONDITIONS

BOEING VERTOL 234/CH 47-D

EVENT

Al

A2

A3

A4

A5

A6

Cl1
Cl2
Cl13
Cl4
D15
D16
D17
D18
D19
E20
E21
E22
E23
E24
E25

IAS
135.00
130.00
135.00

NA
135.00
NA

NA
135.00
NA
135.00
120.00
125.00
NA
120.00
120.00
110.00
105.00
NA
100.00
105.00
98.00

ANAL. DATE:

TEMP (F) ROTOR RPM BLADE DIAM.

73.00
75.00
75.00
75.00
76.00
76.00
78.00
78.00
78.00
79.00
79.00
79.00
79.00
80.00
80.00
80.00
80.00
81.00
81.00
81.00
86.00

227.25
227.25
220.50
220.50
227.25
227.25
220.50
220.50
220.50
220.50
220.50
220.50
220.50
220.50
220.50
220.50
220.50
220.50
220.50
220.50
220.50

60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00

11-Mar-86

ADVM #
0.8326
0.8236
0.8123

NA
0.8303
NA
NA
0.8101
NA
0.8093
0.7870
0.7945
NA
0.7863
0.7863
0.7715
0.7641
NA
0.7559
0.7634
0.7495



TABLE F2-4

BOEING VERTOL 234/CH 47-D
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT

Al 0.8326 93.10

A2 0.8236 93.53

A3 0.8123 93.77

Ad NA 93.69

A5 0.8303 92.95

A6 NA 93.91

C11 NA 94.41

C12 0.8101  96.60"

C13 NA  94.10

Cl4 0.8093 94.12

D15 0.7870 91.02

D16 0.7945 90.98

D17 NA 91.57

Di8 0.7863 92.28

D19 0.7863 92.68

E20 0.7715 NA

E21 0.7641 92.48

E22 NA 91.01

E23 0.7559 91.98

E24 0.7634 90.43

E25 - 0.7495 92.16
SECOND ORDER EQUATION

Y = A+ Bl *X + B2 *X!
Y = 69.74 + 28.21 * X + 0.95 *X!

R SQ. = 0.405 MEAN X = 0.7932
R = 0.637 S.D. X = 0.0276
STD.ERR = 1.431 MEAN Y = 92.72
SAMPLE = 14 S.D. Y = 1.55



TABLE F2-5
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 29.72 . 69.15
R SQ. = 0.280 MEAN X = 0.7932
R = 0.529 S.D. X = 0.0276
STD.ERR = 1.370 MEAN Y = 92.72
CORREL = 0.529 S.D. Y= 1.55
SAMPLE = 14 TOT VAR =  2.41
FECEPECTP TR R R T R TP T ETTE T
SECOND ORDER EQUATION
Y = A + Bl *X + B2 *y !
Y = 69.74 + 28.21 * X + 0.95 *Y !
R SQ. = 0.405 MEAN X = 0.7932
R = 0.637 S.D. X = 0.0276
STD.ERR = 1.431 MEAN Y = 92.72
SAMPLE = 14 'S.D. Y= 1.55
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TABLE F2-6

BOEING VERTOL 234/CH 47-D
CENTER LINE

ANAL, DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8326 96.37
‘A2 0.8236 96.01
A3 0.8123 94,44
A4 NA 95.77
A5 0.8303 94.87
A6 NA 95.80

Cli1 NA 95.32
Cl2 0.8101 97.96
C13 , NA 94.90
Cl4 0.8093 96.33
D15 0.7870 93.22
D16 0.7945 94.26
D17 NA 92.53
D18 0.7863 93.65
D19 0.7863 92.86
E20 0.7715 NA
E21 0.7641 92.96
E22 NA 92.49
E23 0.7559 92.64
E24 0.7634 93.50
- E25 0.7495 92.79

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 46.66 57.41
R SQ. = 0.600 MEAN X = 0.7932
R = 0.775 S.D. X = 0.0276
STD.ERR = 1.096 MEAN Y = 94.42
CORREL = 0.775 S.D. Y = 1.66
SAMPLE = 14 TOT VAR = 2.77



TABLE F2-7
LINEAR REGRESSION EQUATION

Y = SIOPE * X + INTERCEPT
= 46,66 57.41
R SQ. = 0.600 MEAN X = 00,7932
R = 0.775 S.D. X = 0.0276
STD.ERR = 1.096 MEAN Y = 94.42
CORREL = 0.775 S.D. Y = 1.66
SAMPLE = 14 TOT VAR = 2.77
LELLELL TR TP e TR EEETT T
SECOND ORDER EQUATION
Y = A+ Bl *X + B2 *Y!
Y = 92.89 + -43,10 * X + 56.69 *x!
R SQ. = 0.587 MEAN X = 00,7932
R = 0.766 S.D. X = 0.0276
STD.ERR = 1.144 MEAN Y = 94.42
SAMPLE = 14 S.D, Y = 1.66



0C¥8'0

0028’0
!

ANITT J31IN3D
JdIINNN HOVIN dIL 33v1g ONIONVAQY

00080
_

0084°0
_

+

00940
_

FIGURE F2-3

she.

A—4¥ HO/¥EZ 10LM3A ONIFOSg

00+£°0

0°06

O'L6

0°¢6

0«6

O'+6

0°G6

096

0°L6

0’86

NLINd SA TNAON HOVIN dIL 3dvig "AdV

(8rP) W1INd



TABLE F2-§

BOEING VERTOL 234/CH 47-D
RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8326 94.80
A2 0.8236 94.23
A3 0.8123 93.37
A4 NA 93.89
A5 0.8303 94.55
A6 NA 93.01

Cl1 NA 93.01
Cl2 0.8101 94.20
C13 NA 93.00
Cl4 0.8093 94.32
D15 0.7870 91.12
D16 0.7945 92.38
D17 NA 90.97
D18 0.7863 92.28
D19 0.7863 91.58
E20 0.7715 NA
E21 0.7641 90.48
E22 NA 91.01
E23 0.7559 90.98
E24 0.7634 92.03
E25 0.7495 90.56

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 52.79 50.76
R SQ. = 0.855 MEAN X = 0.7932
R = 0.924 S.D. X = 0.0276
STD.ERR = 0.626 MEAN Y = 92.63
CORREL = 0.924 S.D. Y = 1.58
SAMPLE = 14 TOT VAR = 2.49



TABLE F2-9
LINEAR REGRESSION EQUATION

Y = SIOPE * X + INTERCEPT
= 52.79 50.76
R SQ. = 0.855 MEAN X = 0.7932
R = 0.924 S.D. X = 0.0276
STD.ERR = 0.626 MFAN Y = 92.63
CORREL = 0.924 S.D. Y = 1.58
SAMPLE = 14 TOT VAR = 2.49
I
SECOND ORDER EQUATION
Y = A+ Bl  *X + B2 X!
Y = 228.59 + -397.01 * X + 284.10 *X!
R SQ. = 0.750 MEAN X = 0.7932
R = 0.866 S.D. X = 0.0276
STD.ERR = 0.623 MEAN Y = 92.63
SAMPLE = 14 S.D. Y =

1.58
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A: 10-Mar-86

TABLE F3-1

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HFLICOPTER: BOEING VERTOL 234/CH 47-D
OPERATION: ICAO TAKEOFF

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
STIE 2 1 3

G40 93.50 NA NA 0.00
G4l 93.60 9%.30 92.80 94.23
G42 91.90 95.50 93.00 93.47
G43 9%.00 NA 93.00 0.00
Gh4 92.90 95.10 92.70 93.57
G45 92.00 95.70 01.80 93.17
AVERAGE 92.98 95.65 92.66 93.61
SID. DEV, 0.88 0.50 0.50 0.45
9% C.1. 0.72 0.59 0.47 0.53




A: 10-Mar-86

TABLE F3-2

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTTFICATION PROCEDURES

HELICOPTER: BOEING VERTOL 234/CH 47-D
OPERATION: ICAO LFO

EVENT LEFT CENTER LINE  RIGHT 3 MIC
NUMBER STDELINE CENTER SIDFLINE AVERAGE
SITE 2/3 1 3/2

Al 91.30 92.30 92.80 92,13
A2 92.60 93,10 93.40 93,03
A3 93.60 93.90 93.50 93.67
YA 92.80 93,10 92.60 92,83
A5 92.20 92.60 93.00 92,60
A6 92.40 92.80 92,10 92,43
AVERAGE 92.48 92,97 92,90 92.78
STD. DEV. 0.75 0.55 0.52 0.53
90% C.I1. 0.62 0.45 0.43 0.44




A: 10-Mar-86

TABLE F3-3

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HFLIOOPTER: BOFING VERTOL 234/CH 47-D
OPERATTION: TCAO APPROACH

EVENT LEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE || AVERAGE
SITE 3 1 2

H30 99.60 102.20 96.90 99.57
H31 99.70 101.90 95.50 99.03
H32 99.20 102.60 9.60 99.47
H33 99.40 103.50 97.70 100.20
H34 98.80 102.70 %.10 99.20
H35 100.40 102.20 9.70 9.77
AVERAGE 99.52 102.52 96.58 99.54
SID. DEV. 0.54 0.56 0.74 0.42
90% C.I. 0.44 0.46 0.61 0.34




APPENDIX G (G1-G3)

SIKORSKY 5-76



TABLE Gl1-1
TABLE B, L.4-1.1

SIKORGKY §-76 SPIRIT HELICOPTER DOT/T5C
1/29/86
CORRECTION DAT#
SITE: CENTERLINE - CENTER JUNE 13,1983
ACOUSTIE  TRACKING DATA {Meterc)

CORRECTED CORRECTIONS (dR) ANGLE {ACTUAL) {REFEREMEE)  SPEEDYm/=ec)
Ey EPNL SEL PMLTH Al SALEY AHAY N2 N3 {Deg) grp SR Ceak SRR GRMD  REF
TAKEOFF —- TARGET 148 74 ¥T5 {1CAD)
F29 90,9 BA9 943 BDLY 1.47 L3 -0.25 - 106.7  1272.3 1329 109.8 114,46 401 3R
F30 2.0 88,1 98,3 809 1,69 L.3% 0,33 - 92.7  130.4 130.6 109.8 109.9 40,1 1B
P 92,7 8.0 9A.1 Bl 1.9 L.78 -0.39 - 1920 1327 1357 109.8 112,27 40,1 8.4
Fiz 91,3 87.4 94,3 B0 .55 1,48 -0.28 - 77,5 128.2 1313 109.8 12,4 40,1 38,
FI3L 910 BLY 94,3 79.7 9.4 014 016 - 84,3 1119 1122 109.8 110,90 40,1 3R,
F34 90,6 864 97 793 0.40  0.42 0407 - 72.9  HL3 1.7 109.8 1148 40,1 8.1
iR 89.% HL.8 92,9 7B.4 -2 -1.18 0 070 - £9.4 92.9 04,6 199.8 117.3 4.1 38,1
Fis 90,3 841 ¥t 78.4 -0.32 -0.32 9.3t - 4.6 1070 L0 109.8 1138 40,1 38.t
fog, 711 B2 94,3 9.8 0.6 066 DD - 85,3 1188 1224 109.8 1131 40,2 3841
std Dy 0.9 L.t L1 1 .14 1407 038 - 14.9 12,7 119 0O 25 0.4 D0
A/ 10 S . S O A + 0 L2 077 028 - 9.4 8.5 8.4 0.0 1.7 0.2 0.0
THRYEDFF -~ CATERGORY B {SEE TEXT)
Ha4 92,1 BRLA 95,4 82,4 0,77 0.68 -9.78 - 13,8 117,32 1282 109.8 1200 134 38.4
HAT 93,2 89,7 97.8 817 236 .18 0.7 - 10,1 135,05 1443 109.8 1169 360 381
Ha6 93,4 B9 97.%  BL.G .22 1,14 -0.28 0 - 127.0  121.9 152,64  109.8 137.4  3B.6  38.¢
He7 91,7 87.9 959 Q1.5 3.47 3,22 -3t - 100, 150.2 153.2  109.8 12,0 28,3 8.1
Hag 91,4 87.7 94,9 R).4 .17 1,98 -0.87 -7 102,7 1330 1343 109.8 112,5 360 3841
HA? 9L 87,6 960 8L 277 L7417 - 108.% 1433 18,1 109.8 1157 3.9 8.t
fvg. 92,2 BRLD 94,4 82,2 243 1.9 -6 - 1.4 1335 1443 109.8 119, 3319 3.
sdbv 0.7 09 L1 1.3 .99 095 0.7 - 9.3 12,5 19.2 0.0 9.4 3.8 00
#Wr el 0.7 B 0% 10 .82 078 b8y - 1.6 0.2 8.4 0.0 7.8 3.0 0.0
TAKEOFF {(WITH TURNY -- TARGET 185 74 XT3
b N0 TRACKING DATA
Ju7 NO TRACKING DATA
a8 ND TRACKING DATA
J9 NO TRACKING DATA
J&0 ND TRACKING DATA

%~ Dty Corrected Using "Simplified Procedure’



TABLE G1-2
TAELE ND. J.4-1.2

SIKORSKY 8-76 SPIRIT HELICOPTER DOT/75C
129436
CORRECTION DATA
SITE: 1 CENTERLINE - CEMTER JUNE 13,1983
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS {(dB) ANGLE {ACTUAL) (REFEREMCE)  SPEED{m/=ec)
Ev EPNL  SEL  PMLTe  Alw ALPY AMA) N2 3 {Deg) gra SR CPAR SRR GRMD  REF
3 DEGREE APPROACH -- TARGET 1AS 74 KT8
637 97.1 93,7 1.5 87.0 -0.63 -0.58 0.23 - 19,1 112.2 1284 119.8 137.1 9.1 8.
B33 92,1 945 1010 8B.1 .77 -0.74 061 - 119.0  110.4 126.2 119.8 137.0 ALl 384
639 95,4 918 99.0 858 -0.62 -0,82 0.28 - 125,30 121 137, 119.8 1448 8.4 38.1
G40 - 9.2 9%.4 858 0.00 005 - - 129.3 1203 135.9 119.8 155.3 38.4 18.1
641 97,4 948 100.5 B7.5 -1.47 -1.40 0,74 - HR.6 2.5 116,7 119.8 1344 401 38,4
G42 950 92.9 9B.9 85.3 =0.02 000 90.2% - 99.5 119,46 1203 119.8 120,  40.4  38.1
643 93.0 901 948 BL9 -0.25 0,23 0.2 - 1243 116.6 1411 119.8 1450 39.4  38.1
fvg. 96,0 92,7 99,2 859 -0.53 -0.50  0.42 119.3 - 113.4 1324 119.8 139.9 39.7 8.1
Stedv 1.6 LB 21 2.0 .52 0.3 020 - 9.4 6.1 13.4 0.0 10.8 1.0 0.4
4728 2 NS O R O SR 6 T 6 0.38 0.37 0.17 7.1 4.5 9.8 0.0 7.8 0.7 0D
& DEGREE APPROACH -- TARGET 1AS 74 KI5
130 %61 93.4 100.0 849 -0.98 -0.84 037 - 1138 108.3 118,32 119.1 130.4 W6 38.4
I3 94,6 91,3 94,9 8.9 -0.82 -0.77 0.7 - 1.6 109.4 109.4 119.3 119.4 37,0 38.1
152 949 924 97.7 855 -1.0% -0.85 0.26 - 1231 108.3 129,37 119.3 1424 7.4 8.
153 9.2 92,9 99.8 83.8 -1.02 0.9 0.30 - 116.6  107.0 119.7 119.3 133.5 37,6 3B
154 95,5 92,0 100.1 84D -0.40 -0.39 0.2t - 119.7 U39 1311 119.3 1374 8.4 384
1599 95,7 9.5 98.1 848 -0.87 -0.83 036 - 120.5  108.6 126,01 1193 138.5 38.64 38
fvg, 92,5 92,4 988 8L -0.84 -0.78 0.28 - 14,2 109.3 122.3  119.3 1%L 8.0 38.1
StdDv 0.6 0.8 1.4 1.4 0.23 0.20 008 - 1.5 2.4 8.1 0.0 8.1 8.7 0.0
MEC 0.5 0.6 11 1 0.20 0.17  0.07 9.5 2.0 6.7 0.0 4.7 0.6 0.0
9 DEGREE APPROACH -~ TARGET 1AS 74 KT8
kbl - BA2 9.0 724 -0.03 -0.04 - - 110.2  1172.3 125.0 1185 126.3  38.6 38.4
K62 93.2 9.3 9446 810 =0.0% -0.11 011 - 108.5  116.7 123.1 118.5 1250 3B.6 38.1
K63 91,7 8B.0 942 793 0.21 0,19 -0.44 - 93,2 120,2 1204 1185 18,7 7.0 A
Ké4  89.8 85,2 91.3 784 0.3 0.34 -0.03 - 8.1 122.0 123.2 118.5 119.7 38,4 38.
K&G 91,6 88.1 952 813 0.91 0,88 -0.27 - 1305 1286 149.1 1185 155.8 384  38.1
Kes  90.7 87.0 92.6 8.5 0.3 0.3t -0.08 - 124,7  121.4 147.7 118.5 1441 38.1 18,1
fvg. 914 87,3 930 79.2 0.2 0.25 -00%9 - 10,9 121.0 134.7 118.5 131.6 38,2 38.1
Std Dy 1.3 2.0 2.0 1.4 .36 0,34 0,14 - 14.5 4.3 19.4 9.0 15,0 0.6 0.9
902 C1 L2 1.7 1.7 1.4 0,30 0.28 0.4 - 11.9 3.5 168 0.0 12,3 0.5 0.0

%- Dats Corrected Using "Simplified Procedure®



TABLE G1-3
TARLE NO. J.4-1.3

SIMDRSKY 5-74 SPIRIT HELICOPTER DO1/75C
1729786
CORRECTION DATA
SITE: 1 CENTERLINE - CENTER JUNE 13,1983
TRACKING DATA {Neters)
CORRECTED CORRECTIONS {dR) {ACTUAL) {REFERENCE)  SPEED{w/cer)
Ev EPNL  SEL  FPMLTe Alm ALPY ALY A2 Crs SR CrAR GkND  REF
500 FT. FLYOVER -- TARGET 1AS 143 KT8
Al 92.4 89.5 94.8 HI.B -1.10 -1.00 043 0.9 137.4 149.7  150.0 72,0 .6
a2 92.9 9.0 97.3 841 -0.32 -0.24 -0.07 0.5 148.9 192.% 1500 73,1 748
A3 92.2  89.2 953 8.5 -0.40 -0.27  0.02 0,00 148.9 181.4 130.0 .6 b
A5 21.5 88,5 955 823 -1.01 -0.90 0.2t 0.0 140.8 175.0 150,90 4.6 4.4
1) 91.6 89.4 949 831 -0.97 -0.90 0.2 0.00 140.7 203.8 150.0 b S
fvg. 92,1 89.3 95,2 83.4 -0.76 -0.86 0.0 0.73 143,3 184,53 1%0.0 73.8 744
Std v 0.6 0.5 1.0 0.7 0.37  0.37 042 0.2% 5.2 13,7 0.0 1.2 0.0
x el 0.5 0.5 0.9 0.7 935 0.36 012 L.10 0 13.1 0.0 .1 0
500 FT. FLYDVER -- TARGET 1AS 130 KTS
B7 - 859 2.8 9.7 -1.66 -1.4% - 1.34 132.4 178,27 1500 6.7 689
B8 91. 88.6 945 811 -1.15 -0.99 -0.11  L.34 139.3 1950 1500 81,7 66.9
B9 89.% 867 93.1 90 -0.38 -0.22 -0.14 0.7% 148.6 172.6 1300 84,3 66.9
B0 89,7 87.2 93.4 8.6 -0.25 -0.18 -0.01  0.08 150.3 184.8 150.0 86.9 6.9
Bi1  89.2 86.% 93.0 80.2 -1.4% -1.28 0.34 0.08 135.0 174, 1300 6.9 86.9
B12 9.5 88.0 94.4 8L -0.50 -0.42 0.07 0.08 146.8 184.0 1500 86.9  86.%
B3 88.8 839 9L7 M7 0.4 0.51 -0.23 0.5 1610 194.8 1300 $6.9  86.9
fvg. 89.8 87.0 93.4 80.4 -0.70 -0.58 -0.01  0.5% 144.8 183.8 180,90 85.0  66.9
Stdbv 0.8 1.0 9.8 L0 0.76 0.6 0.20 0.59 9.9 9.8 0.0 24 0.0
0LL 0.7 0.8 0.6 0.7 0.96  0.51 0,17 0.M4 7.3 6.4 5.0 1.8 0.0
500 FT. FLYDVER —— TARGET 1AS 115 K18
Ci4 889 BA.4 919 79.4 -0.42 -0.97 -0.0%3 0.0 152.2 1997 130.0 .2 99.2
£15  88.0 @5.2 9L.7 78. -1.06 -0.82 .20 0.09 140.9 170.7 150,90 9.2 9.2
£17  87.3 844 907 772.7 -0.79 -0.67 0,16 0.4 142.7 188.%  130.0 5.2 509.2
£18  89.2 865 924 79.5 -0.42 -0.48 0.09 0.14 143.8 218.8  150.90 9.2 99.2
fvg. 88,3 856 91,7 7.8 -0.6% -0.51 0,10 0.1} 145.4 194.4  150.0 9.2 9.2
Stabv 0.9 L0 0.7 0.9 0.40 032 0,11 0,03 5.0 20.2 0.0 0.0 0.9
1 cl 1.0 1.2 0.8 LD 0.47 0.38 0.13  0.03 5.8 7 0.0 0.0 0.0
500 FT., FLYOVER -- TARGET IAS 100 KIS
D19 88.4 8.9 @91 246 -1.00 -0.76 0.24 009 139.3 162.1  150.0 9.4 514
D20 89.0 86,3 9Lt 78.4 -0.94 -0.92 0.27  0.09 138.2 148.8 150.0 5.4 514
D21 87,3 84 0.4 77.1 -0.7% -0.82 0.47 0.1 142.% 145,3  100.0 Sl 0.4
D22 88.3 855 9.6 77.% -1.26 -1.20 0,38 0.13 135.3 1845 1500 3.4 514
P23 89.2 861 9.8 7.6 -1.1% -1.06 033 0.3 1357 159.1 15040 3.4 514
fivg. 88.4 857 %08 77.9 -1.03 -0.91 0,27 0.1 138.2 1600 130,90 5.4 B4
std v 0.7 0.2 1.3 1.2 0.20  0.23 0.07 0.02 2.9 15.4 0.0 8.0 0.9
0% € 0.7 0.7 13 14 0.1 022 007 0.02 2.8 147 9.0 0.0 0.4
1000 FT. FLYOUER -- TARGET 1AS 145 KT8
E24  87.1 84,4 88.0 708 D.67 0.64 -0.08 - 321.9 3454 300.0 77,2 .8
E25 86,3 8A.t 86D 46 0.6 0,59 -0.37 - 320.2 3210 300.0 72,0 746
E26 84,5 B840 87.0 750 0.7% 0.8 -0.23 - 322.3 418.3 30D .6 748
E27 87.2 83.1 88.6 765 -0.39 -0.29 0.04 - 294.4 409.0 3000 4.6 4.6
E26 84,9 BA2Z BB 7.4 0.46  D.40 015 - 3146 4911 300.0 .4 4.6
fvg. 86,8 84,4 87,6 755 0.42  0.40 -9.16 - Sl 396, 300.0 4.6 74.%
stdw 0.4 0.4 0.9 0.8 0.47 0.40 915 - 10,9 66.9 0.9 1.8 0.0
9% Cl 0.4 0.4 0.9 0.7 9.44  0.38  0.15 10.4 63.8 9.0 .7 0.0

*- Dats Corrected Using *Simplified Procedure’



TABLE G1-4
TABLE NO. J.4-2.%

SIKORGKY S-74 SPIRIT HELICOPTER De1/75C
1/29/84
CORRECTION DATA
SITE: 2 SIDELINE - 150 M, SOUTH JUNE 13,1983
ACOUSTIC  TRACKING DATA (Meterc)
CORRECTED CORRECTIONS {dR) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/zec)
Ev EPML  SEL  PMLTH Alw AVEY NRY A2 N3 {Deg) LA SR CPAR SRR GRID  REF
TAKEGFF ~- TARGET 1AS 74 XTS {1CAD)
F29 920 89.8 940 82.3 0.47  0.47 D05 - 99.4  196.2 198.8 185.9 188.4  40.1 38.1
F30 923 901 940 82.4 .57 0.56 0,02 - 97.3  198.2 199.9 185.9 187.4 40,1 38.1
F31 92,6 90.1 940 81.8 0.64 0.5 -0.04 - 86.1  199.8 200,27 185.9 184.3 40,4 38.1
F32 91,6 89.5 92,9 81.4 0.48 0,48 0.04 - 1.8 196.8 196.9 185.9 185.9 40,1 38,1
F31 91,7 89.5 933 41,9 -0.04 001 0.1 - 76.8 1867 191.8 185.9 190.9  40.1 18,1
F34 91,1 88.9 916 80.0 0.04 008 0.8 - 77,3 188.7 1935 185.9 190.5 40,1 18.%
F35 9.5 8.9 92,4 80.7 -0.56 -0.46 0.47 - 79.1  178.7 182.0 185.9 189.3 Al 38.1
Fib6 - 88.2 9.0 .2 -0.23 -0.18 - - 100.4  183.8 184.9 185.9 189.0 40,1 38.%
fvg. 91.8 89.4 92,9 4.7 0.17 019 014 - 8B.5  191.1 193.7 185.9 188.5  40.2 38,1
Stabv 0.3 0.7 1.1 1.2 0.43 0.3 0,17 - 1.9 7.7 b4 0.0 1.8 0.4 0.9
WAL 9.4 0.4 0.8 0.8 0.29 026 042 - 6.7 5.2 4.4 0.0 1.2 0.2 0.0
TAVEQOFF ~- CATERGORY & {SEE TEXT)
He4 92,1 90.1 940 4831 0.30  0.26 -0.63 - 81.9  189.9 191.8 185.9 182.7  33.4 3.}
HAG 92,2 90.1 940 821 9.8 0.8% -0.51 - 80.6  201.6 204,3 185.9 188.4 340 38.1
Ha6 92,6 9.4 93,7 825 0.43 0.41 -0.06 - 79.0  192.8 196.4 1859 189.4 38.4 38.1
HA7  91.7 89.1 949 81.8 .97 L37 - - 84.1  211.7 212.8 185.9 1B4.9 28,3 18.1
Hag 93,2 90.8 941 831 0.9 0.77 -0.48 - 99.7  199.9 202.8 1859 18B.4  34.0 38.1
HA? 919 89.2 94,4 81,7 L2 113 -2 - 90.7 6.9 206.9 1859 185.9 3.9 38.1
Avg. 92,3 89.9 945 82,4 0.90 0.80 -0.77 - 86.0  200.5 202,% 185.9 187.8 339 8.1
Std Dv 0.5 0.7 0.9 0.6 0.4%  0.42 0,80 - 7.8 8.2 7.5 0.0 1.3 3.8 0.4
LI 0.4 05 0.7 0.5 0.40  0.3% 0.49 - 6.0 6.8 4.2 0.0 L0 3.0 0.0
TAKEQFF (WITH TURN) -- TARGET 1AS 74 K15 .
J3b NO TRACKING DATA
Jaz? NO TRACKING DATA
Jag ND TRACKING DATA
J59 NG TRACKING DATA
J&h . NG TRACKING DATA
Avg. - - ~ - - - - - - - - - - - -
Sté v - - - - - - - - - - - - -

A - - - - - - -

*- Dite Corrected Using *Simplified Procedure®



TABLE Gl1-5
TAELE NO. J.4-2.2

SIUORSKY 5-76 SPIRIT HELICOPTER DOT/15C
1/29/86
CORRECTION DATA
SITE: 2 SIDELINE - 150 M., SOUTH JUNE 13,1983
#COUSTIC  TRACKING DATA (Meterc)

CORRECTED CORRECTIONS {dR) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/cec)
Ev EPNL  SEL  FLTe  Alw AUPY AMAY A2 NS {Deg) crA SR CPAR SRR GEND  REF
3 DEGREE APPROACH -~ TARGET 1AS 74 UIS
637 91,2 872.5 939 M.%B -0.28 -0.3% 0.20 - 126, 186.9 232.5 1920 238.9 39.1 3B
638 92.5 89.1 943 805 =0.30 -0.30 0.43 - 128.7 1857 238.1 1920 246.1 ALt 38,1
633 9.1 869 920 78.2 0,26 -~0.25 0.4% - 113.%  186.8 203.7 1920 209.4  38.6 38.1
G40 9.9 82.4 93.6 78.9 0.00 001 D06 - 13.7 1918 209.4 192.0 209.7 386 1381
641 872.8 84,9 91,3 8.7 -0.%5 -0.52 0.42 - 126.4  181.2 225.2 1920 2386 401 38.1
G42  91.9 88.5 940 9.8 -0.02 -0.02 0.3 - 102.9 1913 1963 192.0 197.0 40,6 381
643 90.7 82,5 92.4 71.9 =0.10 =009 0,22 -~ 111,10 189.5 203,10 1920 205.8  39.6 3B.1
fvg. 90,7 87.4 931 9.1 -2t 0,20 0.26 - 117.6 187,46 215.5 1920 220.8 39.7 3.1
Std v 1.5 14 1.2 0.9 0.1 0.19 D44 - 9.8 3.4 16,3 0.0 19.7 1.0 0.0
0% Cl 1.1 1.0 0.8 0.7 0.14 0.14 0,10 - 1.2 2.7 129 0.0 145 0.7 0.0
& DEGREE APPROACH -- TARBET IAS 74 KIS
150 93,3 90.1 93.8 4814 -0,32 0,32 0,18 - 88.1 1845 1846 191.7 191.8 18,6 38B.1
181 94.2 '90.7 972.3 8.7 ~0.31 -0.28 -0.01 - 122.0  185.2 18,3 191,7 226.0 320 384
152 NO TRACKING DATA
153 943 91,4 97,0 Q1.0 -0.37 -0.36 0.08 - 116.6 183.8 05,5 1917 2143 37,6 18.1
154 94,3 91,2 94.4 8LL -0.11 -0.15 0,12 - 118.% 1829 213.8 191.7 2181 38.6  38.1
185 93.9 %07 950 815 =031 -0.31 4.8 - 118.0  184.7 209.3 1917 217.2 38,6 381
fvg. 940 0.8 9.9 8.4 -0.78 -0.78 0.1 - 12,7 185.2 06,3 1917 2135 384 3B
5tdbv 0.4 0.5 L3 1. 0.10 0,08 0,08 - 13.8 .6 130 0.0 12.9 0.7 0.0
WLel .4 05 14 10 0.1 0,08 008 - 13.2 1.5 12.4 .0 123 0.7 0.0
9 DEGREE APPROACH -- TARGET 1AS 74 Y18
K61 90,7 82,2 92,6 78,7 0.05 0.02 008 - 116.9  189.9 2130 1912 2145 386 3B.1
K62  93.6 9.5 95.6 818 0.02 -0.02 009 - 16,7 189.6 212.% 191,27 3.9 386 I8
K63 90,9 87.4 92,3 8.4 0.2 0,11 -0,13 - 120.5 1917 222.4 191,72 228 370 3B
K64 90.9  88.0 92.3 78.6 0.18 0.18 0,03 - 98.7  192.8 195.1  191.2 193.4 386 38.1
K65 92,5 89.4 96,2 8.9 0.40  0.3% -0.10 - 123.9 1974 232.3 191.2 230.2 38,1 38.1
Kes  9i.4 88.1 933 793 0.22  0.16 0,02 - 123.2  192.% 2730.2 191,27 228,64 38,1 38.1
fvg. 9.7 88,5 937 80.0 0.46 013 004 - 114.7  192.3 248.4 191.2 2174 38.2 38.1
Std by 1.1 L2 L7 L9 0.44 0,13 0,09 - 7.3 2.7 159 0.0 13.4 0.6 0.9
witlh 0.y 1.0 1.4 L4 0.1 0.1 0.0B - 7.6 2.2 123 0.0 111 0.5 0.0

¥- Data Corrected Using *Sisplified Procedure®



TABLE G1-6

TARLE NO. J.4-2.3

SIYORGKY 8-76 SPIRIT HELICOPTER pat/18C
172984
CORRECTION DATA
SITE: 2 SIDELINE - 150 M. SOUTH JUNE 13,1983
ACOUSTIC  TRACKING DATA (Heterc)
CORRECTED CORRECTIONS {dR) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/sec)
Ev EFNL  SEL  PHLTs  Alw NAUEY AL N2 N3 {Deg) Cra SR CPAR SRR GEND REF
00 FT. FLYOUER —- TARGET 1AS 145 K18
1 93.3 8%.7 96.4 83.4 ~0.61 0,68 -0.01 073 13,6 202.9 2849 2.1 9RO 72,0 74.4
A2 93.0 90.7 95.8 4834 =032 -0.2% -0.07 0.36 127.4 20,7 260.1 12,1 268.9 731 744
83 92.8 89.2 951 831 -0.24 0.3t 0.02 0.00 13,7 210.7 296.5 2120 29B.5 74.4 4.4
A5 - 88.7 951 8.5 ~0.60 -0.66 - 0.00 135.6  W05.2 293.3 2.1 MII 0 746 AL
R 92.7 9.4 931 81\ -0.67 -0.68 0,11 0.00 129.0 2051 283.7 2.0 2728 746 744
fvg. 93.0 89.8 957 83.1 -0.47 -0.51 0.01  0.54 132.3  206.9 280.7 212.1 287.9 7I.8 74
Ste v 0.3 0.8 D6 0.4 0.20 0.1 007 0.26 3.9 3.6 15,5 0.0 14,7 1.2 0.0
0% Cl 0.3 0.8 0.6 0.4 9.19  9.20 009 147 3.6 3.4 148 0.0 15.9 .1 0.
00 FT. FLYOUER -- TARGET 1AS 130 KIS
§7 90.3 87.6 93.% 811 ~0.9% -0.84 015 .54 12,6 1996 216,10 2.1 2907 817 469
BB 91.2 8%.4 933 815 -8.71 -0.82 -0.22 1,25 103.9 2041 4.2 212,10 8.5 AL7 849
k9 89.1 846 925 79.9 -0.37 -0.28 -0.15 (.82 104.0 0.6 2170 2121 NBL 643 889
Bi) 90,2 881 923 79.9 =031 -0.25%  0.01  0.04 13,2 211.8 23).4  212.1 2307 887 449
Bl 89.0 B6.B 920 80.1 ~0.97 -0.78 047 D08 126, 201.2 2489 12,1 2623 469 6.9
B2 90.% 88.4 92,4 805 -0.41 -0.34 0.04 0.06 109.0  209.3 221.4 2.1 2244 469 849
B3 88,9 862 923 79.4 0.4 0,13 0,11 0.14 12,4 19.4 237.4 2.0 9.5 649 469
Avg. 89.9 B87.4 92.4 803 ~0.53 -0.43 -0.06 0.57 Hi.6 208.0 223.9 22,1 2305 5.0 48.9
stdbv 0.9 1.3 0.8 0.7 0.37 0,34 0,14 (.43 7.5 6.9 13.7 0.0 149 2.4 00
9% Cl 0.7 0.8 0.4 0.5 0.27 0.2% 0.10 0.4 G.3 1100 0.0 1Lh .8 00
500 FT. FLYDVER -- TARGET 1AS 115 XT§
€14 88.7 B86.B 90.64 78.2 =0.23 -0.15 -0.02 0,12 1140 3.1 2332 U2 227 B9 99.2
€13 87,3 833 90.5 78.2 -0.62 -0.54 0,11 0.15 107.3 2053 2149 121 2221 99,2 59.2
£ 87.7 851 910 78.4 0.5 -0.45 009 0.22 100, 2065 2142 2.1 2204 9.2 59.7
£18  83.6 86.7 90.3 78.2 -0.48 -0.36 0.05 0.18 1204 208.6 2444 2121 2806 89,2 9.2
fvg. 88,1 B86.0 9.6 78.3 -0.47 -0.37  0.06 D.17 12,0 208.4 236,7 2124 230.7 9.2 89,2
Stabv 0.6 0.9 0.3 0.2 0.17 0.17 0.06 0.04 7.2 3.5 147 0.0 13.0 0.0 0.0
WAL 9.7 1.3 03 9.2 0.20 0.20 0,07 0.05 8.3 41 123 0.0 153 0.0 0.0
%00 FT. FLYDUER ~- TARGET 1AS 100 KIS
D19 B4.7 846 829 759 -0.68 -0.55 0.13  0.28 108,53 2041 2153 2.1 223,7  Sl4 0 514
D20 87.6 861 8B.3 749 -5.67 -0.56 0.14 0.23 1010 2004 207.6 212,10 2165 514 514
D21 8s.1 840 8B4 745 -0.%7 -0.4% 0.09 0.27 108.4 2063 7.4 M2 23,6 B4 514
D22 87.% 85,3 8%.Y 777 =075 -0.66 .17 0.35 108.8 20015 212.8 212.1 2240 514 §1.4
23 87.8 852 %.6 779 -0.73 -0.64 0.6 0.43 104.7  200.7 2060 N2 b4 Sl B4
Avg. 87,2 85,2 88,9 7.0 -0.68 -0.57 0.14 0.3 105.8  203.4 211.8 12,1 20,9 514 514
Ste by 0.8 1.0 11 0.9 0.07 0.08 0.03 0.08 3.8 .8 49 0.0 A0 0.0 0.
92€ 0.8 0.9 1.0 0.8 9.07 0,08 0.03 90.08 3.6 1.9 A7 0.0 3.8 0.0 00
1000 FT. FLYBVER -- TARGET 1AS 145 K18
E24 88.4 83.2 9.3 7.3 0.51 0,46 -0.03 - 1360 344 509.9  3305.4 4826 772 744
£25 - 853 87.7 5.7 0.51 .44 - - 99.4  302.% 357.7 3354 W399 720 4.4
E26 85,7 839 874 753 0.5 0.49 -9.18 - 11,5 3548 3814 330.4 Ba0.6 746 4L
E27 89.2 865 90.3 77.4 -0.24 -0.28 0.04 - 134.2 33,5 462.4 335.4 467.9 746 744
£28 - 84,2 880 735 .31 0.8 - - 106.0  347.8 361.9  335.4 3490 746 744
fvg. 88.1 83.0 88.7 74.0 0,32 0.28 -0.06 - 117.4  348.3 4146 335.4 ADD.D 746 744
Stdbv 1.3 1.0 1.4 0.9 .32 0.32 011 - 18.7 9.8 48.0 0.0 £9.3 1.8 0.9
9iCl 2.2 1.0 1.4 0.8 0.31 0.3t 0,19 - 15.9 9.3 4.8 0.0 860 .7 04

*- Dats Corrected Using *Sisplified Procedure®



TABLE Gl1-7

TABLE NO. J.4-3.1

SIYORSKY §-76 SPIRIT HELICOPTER paT/15C
1729786
CORRECTION DATA
SITE: 3 SIDELINE - 150 M. NORTH JUNE 13,1983
ACOUSTIC  TRACKING DATA {Meters)

CORRECTED CORRECTIONS {dR) ANGLE {AETUAL)Y (REFERENCEY  SPEED{w/cer)
Ev EPNL  SEL  PHLT  Alm ALEY AMR) A2 AT {Deg) Cka SR CPAR SRR GRND  REF
TAMEOFF -~ TARGET 15 74 K15 {1CAD)
F29 89,8 88.1 90.7 79.4 0.3 0.53 0.0 - 96.9 199.1 200.5 185.9 187.2 40.1  38.1
FI0 90.7 88.% 917 809 0.73 0.69 -0.03 - 92.7 2012 201.4 185.9 1B4.1 40,1 38t
F31  90.8 89.2 9% BL.b 0.83 0.79 005 - 100.7 2027 206.3 185.9 189.1 401 8.1
F32  87.8 88.2 909 0.9 0.62 0.63 0.00 - 74.0  199.7 207.7 185.9 193.4 401 3.t
F33 90,1 88.2 9L.%  79.9 2.09 0.1 047 - 84,5  189.4 190.3 1859 184.7 401 3B.1
F34 892 487.2 8%.8 78.4 $.23 023 043 - 72,4 1914 2008 185.9 194.9  40.1 38.¢
F3a 89.5% 872.2 9.7 78.9 -0.31 -0.28 0.42 - 94,5 181.1 181.7 183.9 184.4 1.1 8.1
F36  88.2 861 89.2 77.4 -0.05 -0.04 0.22 - 1.7 1864 1964  185.9 195.8  40.1 I8¢
fvg. B9.8 82,9 9.0 9.6 0.3 0,33 0.1 8.9 193.9 198.1 1859 190.0 402 3.1
Stabv 0.8 1.0 Lt 1.3 0.41 039 Q.16 - 11.9 7.9 8.4 . 4.1 0.4 0.0
L CL 0.6 0.7 0.7 0.9 0.28 0.26 041 - 8.0 3 e 8.0 2.7 0.2 0.0
TAMEOFF —- CATERGORY & (SEE TEXT)
HA4 90,2 8B4 92,4 8.2 9.25 0,39 9.8 - 88.0  192,7 192.8 185.9 1840 3.4 IB.1
HAS 91,2 99.0 93.2 Bl.4 1.04 0,98 -0.53 - 88,0  204.6 204.7 185.% 188.0 34,0 381
Ha6 916 89,7 93.7 B1.7 0.64 0.33 0.1 - 8.7 195,64 197.7 185.9 187.8 38.6 18.1
He7  90.1 87,6 93 80.B 1,58 1.47 -L.76 - 86,2  214.9 215.4 185.9 1863  28.3 3B.
Ha8  90.4 BB 922 9.9 .02 092 0.3 - 113.6 2029 221.4 185.9 202.8 6.0 38.1
H4? - 8.7 931 814 1,34 1.8 - - 8.t 210.0 210.7 185.9 1865 0.9 38.
fvg. 0.7 88.3 929 81.0 9.98 0.93 -0.73 90.4 203.4 207.1 185.9 189.2 339 8.1
8tdbv 0.7 0.7 0.6 D86 0.48 0.42 0.62 - 11.6 8.4 10.8 0.0 8.7 3.8 0.9
L LY 0.6 0.5 0.5 0.5 0.3%9 038 0.59 - 9.5 6.9 8.9 0.0 S5 3.1 00
TAKEQFF (WITH TURN) -- TARGET 18 74 ¥T5
Jab NO THACKING DATA
Jo7 NO TRACKING DATA
Ji8 NO TRACKING DATA
J59 NO TRACKING DATA
60 ND TRACKING DATA
fiva. - - - - - - - - - - - - - -
544 v - - - - - - - - - - - - - -
Mx el - - - - - - - - - - - - -

*- Dt Corrected Using *Simplified Procedure’



TABLE G1-8

TARLE HBL J.4-3.2

SIKORSKY 5-76 SPIRIT HELICOPTER DOT/T5E
2/ 3186
CORRECTION DATA¥
SITE: 3 SIDELINE - 150 ¥. NORTH JUNE 13,1983
ACOUBTIC  TRACKING DATA (Meterc)

CORRECTED CORRECTIONS (dR) ANGLE {ALTUAL) (REFERENCE)  SPEED{m/zec)
Ev EPNL  SEL  PMLTs  Alm AR AMAY A2 3 {Deg) gy SR CPAR SRR GRND  REF
3 DEGREE APPROACH -- TARGET IAS 74 KT8,
637 90,2 849 91.8 77.8 -0.17 018 0,18 - 12,9 1885 204.6  192.0 208.4 9.1 38.4
638  90,% 87.2 90.8 74.5 -0.26 -0.2% Q.42 - 13,0 187.4 203.% 192.0 208,84 41,1 /.1
639 89,2 8L.9 .6 771 -0.17 -0.18 90,012 - 15,2 188.4 208,11 192.0 212,01 38,4 38.4
G40 B9.4 B6.8 90.6  77.0 0.12 0.9 0,03 - 113.4 1934 210.8  192.0 209.2 38.6 8.1
G41 - B9.0 BA.7 89,7 745 -0.48 -0.46 039 - 1054 182.8 189.%  192.0 199.1 404 38.1
G42 91,7 88.6 917 9.1 0.09 009 0.27 - 100.4 1930 196.2 192.0 195.2 40,4 38.%
GA3 9.2 879 .6 77.4 -0.01 002 019 - 137.9 1911 2853 1920 2B4.6 9.6 38.1
Ava. 900 87.1 90.8 77.4 -0.43 -0,13 0.23 - 114.0  189.2 2140 192.0 7.0 39.7 381
Std v 0.8 0.9 0.7 0.9 0.2 0.2 0,14 - 1.8 3.7 2.3 0.0 U3 1.0 0.0
WLECI 0.6 0.6 0.5 0.7 .16 015 0,10 8.7 .7 3.7 0.0 23.0 0.7 00
& DEGREE APPROACH -- TARGET 1AS 74 KTS.
150 NO TRACKING DATA
ISl NO TRACKING DATA
152 NO TRACKING DATA
B3 87,4 83,5 910 787 =0.26 -0.33  0.04 84,5  18L.8 1861 1917 192.0 37,4 388
34 9.8 87.0 919 77.2 0.02 -0.01 0.9 - 122.%  189.9 239.%  191.7 2417 38.4 38.1
195 897 83.4 90.8 74.6 -0.18 -0.18  0.14 125.4  186,7 229.1 1917 235.2 3,6 184
fivg, 89,3 B8L.4 91,2 749 -0.14 -0.17  0.09 11 1872.5% 2MR.2 1917 230 182 38.1
Stddv 1.8 L8 0.6 03 0.14 0,16 0.0 23.1 2,2 28.3 0.0 27.0 0.6 0.0
902 L 30 30 LD 0.4 0.24 0,27 008 - 38.9 3.7 41.7 0.0 AR5 1.0 0.0
9 DEGREE APPROACH -- TARGET 1AS 74 KTS.
Kel 84,8 87,9 8B.9 73.8 0.24 0,19 0.04 - 96,3 1920 193,46 1912 192,13 3.4 38
K62 88,4 94,8 8.6 74,2 0.17  0.17 004 - 12,3 192.1 207.7  191.2 204.7 3.6 3.1
Ked 88,1 @50 885 75,7 0.60 0,20 -0.17 - 1148 1943 24,0 1912 210.5 37.0  38.1
Ks4 97,1 83.7 87,3 7L 0.46 0,38 -0.00 - 137.3  195.4 2884 191.2 282.1 38.6 138.1
Kah B4 B8R 90,5 74.4 0.43 0,57 -0.14 - 1237  199.7 240.1 1912 229.8 .1 38.1
Keé 86,4 83.8 88.0 749 0.48 0.36 -0.07 - il 1951 209.1 191.2 2049 38,1 138.%
fvg. 87.6 84,2 8RB 748 0.43 0.3 005 - 159 1949 225.% 1912 2211 18,2 3.1
Std Dv 0.9 0.9 L1 L 0.1y 0,16 0,09 - 13.7 2.7 34.4 0.0 3.3 8.6 0.0
$IL 0.7 0.7 0.9 0.8 0.4% 013 0407 - 11.3 2.3 283 0.0 26,4 0.5 0.0

%~ Data Corrected Using *Simplified Procedure’



TABLE G1-9

TABLE ¥D. J.A-3.3

SIKORSKY S-76 SPIRIT HELICOPTER DoTATSC
1/30/86
CORRECTION DATA
81TE: 3 SIDELINE - 150 H. WORTH JUNE 13,1983
~ ACOUSTIC  TRACKING DATA (Neters)
CORRECIED CORRECTIONS {dB) ANGLE {ACTUAL) {REFERENCE)  SPEED{m/sec)
Ev EPML SEL PilLTn  Alm ALPY ALY N2 N {Deg) Cra - SR CraR  SRE GRND  REF
500 FY. FLYOVER -- TARGET 1AS 145 ¥TS
8t 9i.4 963 94.1 8l.6 -0, 71 0,51 -0.03 Q.59 131.3 204,2 271.8 2.1 2823 720 746
a2 - 892 937 828 -0.41 -0.16 - 0.44 133.7 2.1 2934 2121 2934 731 746
a3 91,9 90.1 941 84 -0.20 -0.23  0.00 0.00 137.3 2.1 2.9 N2 DY 744 T4
A% - 9.0 935 814 -0,460 -0.49 - 0.00 120.7  206.5 240.2 2121 46,7 746 74
#b 92.4 B9.2 954 811 0.5 -0.52 0.09 0.00 135.4 2064 2937 21,1 30L9  TA.6 TALb
fvg. 92,0 89.8 945 87 -0.42 0,38  0.02 Q.51 131.7 2083 282.4 212.1 2872.5 738 748
std v 0.5 0.5 0.9 0.3 9.26 0,17 0.06 0.1 b5 3.6 212 0.0 25.4 1.2 0.0
9% cl 0.9 0.5 0.8 0.2 0,25 0,17 0.1 0.47 6.2 3.5 26.4 0.0 242 .1 09
500 FT. FLYOVER -- TARGET 1AS 130 KIS
1) 89.1 872.9 9.5 80.3 -0.90 -0.82 -0.17 L% 123.7  200.8 241.3 2121 254.9 817 4.9
Ba 9.1 88.0 93.7 B8L7 -0.50 -0.34 -0.24 1.04 123.4 205.4 245.2 22,1 253,27 4L.7  46.9
B9 89.3 88,0 91.3 79.9 -0.26 -0.20 -0.17 0.6 12,3 1.9 2291 U1 293 M3 889
BIO  89.1 86,8 923 79.9 -0.16 -0.17 -0.02 0.08 130.7  213.2 2813 2121 279.% 66,9 66,9
Ri1 89,5 88.2 9i.6 803 -0.76 -0.66 0.5 0.04 18,2 2.5 279.8 212.1 240.7 669 649
R12 89.7 87.2 93.1 806 -0.29 -0.29 .02 0.08 131,01 210.7 279.6 212,01 2815 669 4.9
Ri3 88,8 87.3 .7 792 0.2 0.22 -0.13 013 108.1 2209 2324 2121 223.2 6.9 449
fvg. 89.4 87.6 920 803 -0,38 -0.35 -0.08 0.54 121.0  209.4 248.4 212,1 251.8 650 669
Sddv 0.4 0.5 11 0.8 0.8 0.35 0.4 0.62 8.7 &9 207 0 229 24 0.0
99r €1 0.3 0.4 0.8 0.6 0,28 0,26 0.10  0.46 b.4 5.1 167 0.0 14.8 .8 040
500 FT. FLYOVER -- TARGET 1A8 115 KIS
{14 87.8 859 89.9 78.2 -0.07 -0.08 -0.04 Q.G 126,7 24,5 247.% U201 2486 9.2 992
€15 87,1 861 89.% 78.4 -0,4% -0.40  0.09 (.12 107.1 206,46 2161 2121 2219 §9.2 §9.2
€17 86.9 855 89.8 78.4 -0.35 -0.3% 007 0.8 107.0 207.8 212.3 242,41 2218 992 9.2
ciea 97,3 85.6 8%.5 780 -0.3 -0.2%9 003 0.2 130.0  209.9 2741 212,01 277.0  §9.2 %9.2
fvg. 87.3 8.8 89.7 783 -0.29 -0.28 .04 0,17 117.7 2097 2438 2121 2463 99.2 W9.2
Std Dv 0.4 0.3 0.2 0.2 0.16  0.14 006 0.04 12.4 3.5 34 5.0 28.7 0.0 0.0
90% CI 0.4 0.4 0.3 0.2 0.19  0.17 007 0.0 14.4 4.1 3.9 0.0 33.8 Do 0.0
500 FT. FLYOVER -- TARGET 1AG 100 KIS
p9  87.9 868 9.1 789 -0.53 -0.50 0.0 0.2 143.8 2055 348,3 212.1 39,6 Gl.4 G1.A
D2 87,2 852 8.1 77.2 -0.5% -0.5% 0.12 0.2 133.5 204,27 282.1 212,10 292.3 514 514
p21 844 831 887 774 -0.44 -0.36  0.07 0.29 11,5 207,72 2232 22,1 2280 U144 1.4
D22 87.2 855 88.9 7.5 -0.63 -0.57 0.5 0.4 94,4  202.8 203.4 212.1 212.8 514 G014
p23  87.4 Bl 89.6 78.2 -0.46 -0.3¢ 0.14 0.3% 124,10 2030 2453 2.1 2363 .4 G514
fvg. 87.2 857 833 77.8 -0,% -0.51 0.12 0.3 121.5 2047 260.5 212.1 269.8  Gl.4 414
Std v 0.5 0.7 0.5 0.7 0.0 0.09 0.03 0.08 19.3 2.6 8.4 0.0 SB.b D0 0.0
¢rcl 0.5 0.7 0.5 0.7 0.08 0.08 0.03 0.07 18.4 1.9 545 p.0  5L.Y 0.0 0.9
1000 FT. FLYDVER -- TARGET 1AS 145 KIS
E24 87,7 85.4 88.4 759 0.5 0.5 -0.0% - 133.9 3564 4945 335.4 4457 77.2 746
E2S - BAS 879 767 .51 .47 - - 105.2  354.7 367.5 3354 3475 72,0 744
E24 88,2 839 B9.4 765 0.60 0,53 -0.20 - 132.7 3565 4856 335.4 4068 74.6 746
E27 88,1 835 8%.6 78.0 015 ~0.16 002 - 102.2  333.2 3410 335.4 343,02 746 748
E28 88,3 859 89.4 7.6 0.2 0.17 013 - 138.6 49,5 52B.5 3354 G071 7Ab6 748
fvg. 88,1 854 890 74.7 0,35 9.3t 009 - 122,5  350.0 443.4 335,84 4241 746 TALS
std by 0.3 0.6 0.8 0.8 0.3 030 00 - 17.4 9.8 8.0 0.0 743 1.8 0.0
90% €1 0.3 0.5 0.7 0.7 .31 0.9 411 - 16.5 9.3 79.6 0.0 70.9 1.7 0.0

*- Data Correcied Using *Simplified Procedure’



TABLE G2-1
ADV. MACH FOR TARGET CONDITIONS ANAL., DATE: 11-Mar-86

STIKORSKY S-76A
ADV, MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 145.00 59.00 293.00 44.00 0.8240
B 130.00 59.00 293.00 44.00 0.8014
C 115.00 59.00 293.00 44.00 0.7787
D 100.00 59.00 293.00 44,00 0.7560

TEMPERATURE 77 degrees F (25 degrees C)

SERTES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 145.00 77.00 293.00 44.00 0.8101
B 130.00 77.00 293.00 44,00 0.7878
C 115.00 77.00 293.00 44,00 0.7655
D 100.00 77.00 293.00 44.00 0.7432

TARGET CONDITIONS

SERIES DESCRIPTION

A 500 FT. LFO IAS = 145 KTS.
B 500 FT. LFO IAS = 130 KTS.
C 500 FT. LFO IAS = 115 KTS.
D 500 FT. LFO IAS = 100 KTS.

* 293,00 RPM = 1007 ROTOR SPEED



TABLE G2-2

ACTUAL TEST CONDITIONS

SIKORSKY S-76A

EVENT

Al
A2
A3
A4
A5
A6
B7
B8
B9
B10O
Bl1
B12
B13
Cl4
C15
Cl6
C17
C18
D19
D20
D21
D22
D23

IAS
140.00
142,00
145.00
142.00
145.00
145.00
120.00
120.00
125.00
130.00
130.00
130.00
130.00
115.00
115.00
115.00
115.00
115.00
100.00
100.00
100.00
100.00
100.00

ANAL, DATE: 11-Mar-86

TEMP (F) ROTOR RPM BLADE DIAM.

59.00
59.00
59.00
59.00
59.00
59.00
60.00
60.00
60.00
60.00
60.00
60.00
61.00
61.00
61.00
62.00
62.00
62.00

63.00 -

63.00
64.00
65.00
65.00

293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00
293.00

44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44,00
44.00
44.00
44,00
44.00
44.00
44.00
44,00
44.00
44,00
44.00
44.00
44,00
44,00
44.00

ADVM #
0.8165
0.8195
0.8240
0.8195
0.8240
0.8240
0.7855
0.7855
0.7930
0.8006
0.8006
0.8006
0.7998
0.7772
0.7772
0.7764
0.7764
0.7764
0.7531
0.7531
0.7523
0.7516
0.7516



TABLE G2-3

ACTUAL TEST NOISE DATA
ANAL. DATE: 11-Mar-86

STKORSKY S-76A

TEST -——— AS MEAS. PNLTM ——- -~ PNLTM 492 FOOT NORM, ~-
EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT
Al 454,80 94.20 97.00 96.20 93.74 96.05 95.74
A2 492.40 95.80 97.00 94.90 95.80 97.01 94.90
A3 492.50 94.30 96.70 96.40 94.31 96.71 96.41
A4 435.20 NA NA NA NA NA NA
A5 466.00 94.10 96.50 95.70 93.78 95.84 95.38
A6 465.50 95.80 95.80 96.10 95.48 95.13 95.78
B7 438.50 91.10 93.10 92.90 90.45 91.71 92.25
B8 460.90 92.70 94.30 92.60 92.32 93.51 92.22
B9 491.60 90.90 92.70 92.00 90.90 92.69 92.00
B10 497.20 92.50 93.60 92.30 92.56 93.73 92.36
Bl11 446.90 92.30 94.40 92.90 91.75 93.24 92.35
B12 485.70 93.00 94.90 93.30 92.92 94.74 93.22
B13 532.10 90.30 92.10 92.10 90.79 93.05 92.59
Cl4 503.40 90.70 92.00 89.90 90.84 92.28 90.04
Cl5 466.40 89.80 92.70 90.90 89.49 92.06 90.59
C16 503.90 NA NA NA NA NA NA
C17 472.30 90.00 91.30 91.30 89.76 90.81 91.06
C18 482,20 90.60 92.80 89.60 90.48 92.56 89.48
D19 461.00 90.40 90.00 88.30 90.02 89.21 87.92
D20 457,40 88.80 91.90 89.30 88.38 91.02 88.88
D21 471,50 88.90 91.10 88.70 88.65 90.59 88.45
D22 448.00 89.50 91.70 89.10 88.96 90.57 88.56
D23 449.30 89.90 93.90 90.90 89.38 92.80 90.38
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TABLE G2-4

SIKORSKY S-76A
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8165 93.74
A2 0.8195 95.80
A3 0.8240 94.31
A4 0.8195 NA
A5 0.8240 93.78
A6 0.8240 95.48
B7 0.7855 90.45
B8 0.7855 92.32
B9 0.7930 90.90

B1O 0.8006 92.56
Bl1 0.8006 91.75
B12 0.8006 92.92
B13 0.7998 90.79
Cl4 0.7772 90.84
C15 0.7772 89.49
Cl6 0.7764 NA
C17 0.7764 89.76
C18 0.7764 90.48
D19 0.7531 90.02
D20 0.7531 88.38
D21 0.7523 88.65
D22 0.7516 88.96
D23 0.7516 89.38

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

o nn

SLOPE
78.90

0.840
0.917
0.907
0.917

21

*X o+

MEAN X
S.D. X
MEAN Y
S.D. Y
TOT VAR

INTERCEPT
29.31

0.7877
0.0257
91.46
2.21
4.89



TABLE G2-5

LINEAR REGRESSION EQUATION

Y = SIOPE * X + INTERCEPT
= 78.90 29.31
R SQ. = 0.840 MEAN X = 0.7877
R = 0.917 S.D. X = 0,0257
STD.ERR = 0.907 MEAN Y = 91.46
CORREL = 0.917 S.D. Y = 2.21
SAMPLE = 21 TOT VAR = 4.89
R
SECOND ORDER EQUATION
Y = A+ Bl * X + B2 *Y!
Y = 465.94 +-1031.84 * X + 705.69 *X!
R SQ. = 0.831 MEAN X = 0.7877
R = 0.912 s.D. X = 0.0257
STD.ERR = 0.828 MEAN Y = 91.46
SAMPLE = 21 S.D. Y = 2.21
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TABLE G2-6

STKORSKY S-76A

CENTER LINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT

Al 0.8165 96.05

A2 0.8195 97.01

A3 0.8240 96.71

A4 0.8195 NA

A5 0.8240 95.84

A6 0.8240 95.13

B7 0.7855 91.71

B8 0.7855 93.51

B9 0.7930 92.69

B10O 0.8006 93.73

Bl1 0.8006 93.24

B12 0.8006 94.74

Bi3 0.7998 93.05

Cl4 0.7772 92.28

C15 0.7772 92.06

Clé6 0.7764 NA

C17 0.7764 90.81

C18 0.7764 92.56

D19 0.7531 89.21

D20 0.7531 91.02

D21 0.7523 90.59

D22 0.7516 90.57

D23 0.7516 92.80
SECOND ORDER EQUATION

Y = A+ Bl *X o+ B2 *X*!
Y = 463,08 +-1016.66 * X + 693.69 *Y!

R SQ. = 0.800 MEAN X = 0.7877
R = 0.895 S.D. X = 0.0257
STD.ERR = 0.935 MEAN Y = 93.11
SAMPLE = 21 S.D. Y = 2.16



TABLE G2-7
LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 75.20 33.87
RSQ. =  0.798 MEAN X = 0.7877
R - 0.893 S.D, X = 0.0257
STD.ERR =  0.998 MEAN Y = 93.11
CORREL =  0.893 S.D. Y=  2.16
SAMPLE = 21 TOT VAR =  4.68
L EC R R LR
SECOND ORDER EQUATION
Y = A+ Bl *X + B2 !
Y =  463.08 +-1016.66 * X +  693.69 *x!
RSQ. =  0.800 MEAN X = 0.7877
R - 0.895 S.D. X = 0.0257
STD.ERR =  0.935 MEAN Y = 93.11
SAMPLE = 21 S.D. Y=  2.16
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TABLE G2-8

SIKORSKY S-76A
RIGHT SIDELINE

ANAL, DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8165 95.74
A2 0.8195 94,90
A3 0.8240 96.41
A4 0.8195 NA
A5 0.8240 95.38
A6 0.8240 95.78
B7 0.7855 92.25
B8 0.7855 92.22
B9 0.7930 92.00

B10 0.8006 92.36
Bll 0.8006 92.35
B12 0.8006 93.22
B13 0.7998 92.59
Cls4 0.7772 90.04
C15 0.7772 90.59
C16 0.7764 NA
C17 0.7764 91.06
C18 0.7764 89.48
D19 0.7531 87.92
D20 0.7531 88.88
D21 0.7523 88.45
D22 0.7516 88.56
D23 0.7516 90.38

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

SLOPE
97.15

0.916
0.957
0.778
0.957

21

*X +

MEAN X
S.D. X
MEAN Y
S.D. Y
TOT VAR

INTERCEPT
15.40

0.7877
0.0257
91.93
2.61
6.81



TABLE G2-9

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 97.15 15.40
R SQ. = 0.916 MEAN X = 0.7877
R = 0.957 S.D. X = 0.0257
STD.ERR = 0.778 MEAN Y = 91.93
CORREL = 0.957 S.D. Y = 2.61
SAMPLE = 21 TOT VAR = 6.81

LEECEEEEEEEE TP EE R PR E R PR TR T

SECOND ORDER EQUATION

Y = A+ Bl %X + B2 *Y !
Y=  386.73 + -847.46 * X +  600.14 Y !
R SQ. = 0.895 MEAN X = 0.7877
R = 0.946 S.D. X = 0.0257
STD.ERR = 0.712 MEAN Y = 91.93
SAMPLE = 21 S.D. Y= 2.6l
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A: 10Mar-86

TABLE G3-1

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTTFICATION PROCEDURES

HELICOPTER: STIKORSKY S-76A
OPERATION: ICAO TAKEOFF

EVENT LEFT CENTER LINE - RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 2 1 3

F29 92.00 90.90 89.80 90.90
F30 92.30 92.00 90.70 91.67
F31 92.60 92.70 90.80 92.03
F32 91.60 91.30 89.80 90.90
F33 91.70 91.00 90.10 90.93
F34 91.10 90.60 89.20 90.30
F35 91.50 89.90 89.50 90.30
F36 NA 90.30 88.20 0.00
AVERAGE 91.83 91.09 89.76 91.00
STD. DEV. 0.51 0.91 0.84 0.65
90% C.I. 0.37 0.61 0.56 0.48




A: 10 Mar-86

TABLE G3-2

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER TCAO CERTTFICATION PROCEDURES

HELTCOPTER: SIKORSKY S-76A
OPERATION:  ICAO LFO

EVENT LEFT CENTER LINE  RIGHT 3 MIC
NUMBER STDELINE CENTER SIDELINE AVERAGE
SITE 2/3 1 3/2

B7 89.10 NA 90.30 0.00
B8 91.20 91.00 90.10 90.77
B9 89.30 89.50 89.10 89.30
BIO 90.20 89.70 89.10 89.67
Bl1 89.50 89.20 89.00 89.23
B12 90.50 90.50 89.70 90.23
B13 88.80 88.80 88.90 88.83
AVERAGE 89.80 89.78 89.46 89.67
STD. DEV. 0.86 0.82 0.57 0.71
9% C.1. 0.63 0.68 0.42 0.59




A: 10-Mar-86

TABLE G3-3

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTTFICATION PROCEDURES

HELTOOPTER: STIKORSKY S-76A
OPERATION: ICAO APPROACH

EVENT LEFT CENTER LINE  RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVFRAGE
SITE 3 1 2

150 NA 96.10 93.30 0.00
I51 NA 94.60 9.20 0.00
152 NA 94.90 NA 0.00
153 87.40 96.20 9%.30 92.63
54 90.80 95.50 9%.30 93.53
155 89.70 95.70 93.90 93.10
AVERAGE 89.30 95.50 94.00 93.09
STD. DEV, 1.73 0.64 0.42 0.45
90% C.I. 2.92 0.53 0.40 0.76




APPENDIX H

HELICOPTER PERFORMANCE AND GEOMETRIC CHARACTERISTICS:
(UNITS: KNOTS/LBS./FEET/SECONDS)
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APPENDIX I

AIR TO GROUND ACOUSTIC PROPAGATION TABLES



TABLE I-I

PNLTm PROPAGATION CONSTANT SUMMARY TABLE

RAINBOW PROPAGATION

HELICOPTER CONSTANT (K)
AEROSPATIALE AS 350D ASTAR 19.94
AEROSPATIALE AS 355F TWINSTAR 20.21
AEROSPATIALE SA 365N DAUPHIN 23.60
BELL 222 TWINJET 21.42
BOEING VERTOL 234/CH 47-D 26.81
HUGHES 500 D/E 23.17
SIKORSKY S-764 27.79
AVERAGE = 23.28

THE PROPAGATION CONSTANT (K) FOR EACH HELICOPTER
WAS USED IN COMPUTING ALTITUDE NORMALIZED (492 ft.)
PNLTm. IN MOST CASES ALTITUDE/PNLTm ADJUSTMENTS
WERE SMALL.



APPENDIX J

RAINBOW REPORT ERRATA



Errata
(Applicable to all Rainbow reports)
FAA-EE-84-01 through FAA~-EE-84-07

Clarificaiton of Tone Correction Section, 6.1.5.
Tone corrections were computed initiating the adjustment procedure at 50

Hz (Band 17) two bands prior to the initiation point used for fixed wing
aircraft (80 Hz, Band 19).



Errata
Noise Measurement Flight Test: Data Analyses
Hughes 500 D/E Helicopter
Report No. FAA-EE-84-03, May 1984
Test Date 06/22/83

Table 2.2 - ICAQ Reference Parameters, page 7

Takeoff Approach Level Flyover
Airspeed (KTS) 62 62 125
Takeoff Approach Level Flyover
Altitude/CPA (feet)
Site 5 390/410 328/340 492

Appendix F
Est. ANG should be Elv. ANG



Frrata
Noise Measurement Flight Test: Data Analyses
Aerospatiale AS 350D AStar Helicopter
Report No. FAA-EE-84-05, September 1984
Test Date 06/08/83

Table 2,2 ~ ICAQ Reference Parameters, page 7

Takeoff Approach Level Flyover

Altitude/CPA (feet)
Site 5 404/423 328/340 492

Table D,1.2 ~ Static Operations, Direct Read Data

Site 5H (Hard Site)

HIGE FLT.IDLE GRN.IDLE

I-90 NA J-90A 68.80 J-90B 55.20
I-45 76.70 J=-45A 66.70 J-45B NA
I-0 73.70 J-0A 64.70 J-0B NA
I-315 74,40 J-315A 69.00 J-315B NA
I-270 78.00 J-270A 74.40 J-2708B 56.00
I-225 83.50 J-225A 69.20 J-225B NA
I-180 83.50 J-180A NA J-180B NA
I-135 77.00 J-135A NA J-135B NA

Site 7H (Hard Site)

HIGE FLT.IDLE GND, IDLE

I-90 71.49 J-90A 59.67 J~90B 51.12
I-45 70.61 J-45A 59.54 J-45B NA
I-0 66.03 J-0A 58.46 J-0R NA
I-315 67.78 J~315A 62.97 J-315B 49.79
I-270 69.85 J-270A 67.50 J-270B NA
I-225 74.99 J=225A 60.69 J=-225B NA
I-180 77.36 J-180A 62.48 J-180B NA
I-135 70.14 J=-135A 60.60 J-135B NA

Table E~1 and Table E-2, Cockpit Photo Data

IAS (KTS) should be IAS (MPH)

Appendix F
Est. ANG should be Elv. ANG



Errata

Noise Measurement Flight Test: Data Analyses

Aerospatiale AS 355F TwinStar Helicopter
Report No. FAA-FE-84~04, June 1984
Test Date 06/07/83

Table 2.2 - ICAO Reference Parameters, page 7

Altitude/CPA (feet)

Site 5
Site 1
Site 4

Table E.l1 - Cockpit Photo Data

IAS (KTS) should be IAS (MPH)

Event No.

Al
A2
A3
A4
A5

Ab

Table E.2 - Cockpit Photo Data

Time of Photo

7:55
7:57
8:00
8:02
8:04
8:05
8:09

TAS (KTS) should be IAS (MPH)

Event No.

M49
M50
M51
M52
M53

N54

N55
N56

Appendix F

Time of Photo

11:41
11:43
11:45
11:47
11:49

11:34
11:54
11:59

Est. ANG should be Elv.

ANG

Takeoff

429/447
649/612
824/778

Approach

328/340
394/392
446/443

Heading (Degrees)

120
300
120
300
120
300
120

Heading (Degrees)

300
120
300
120
300

300
120
300

Level Flyover

492
492
492



Noise Measurement Flight Test: Data Analyses
Aerospatiale SA 365N Dauphin 2 Helicopter
Report No. FAA-EE-84-02, April 1984

Test Date 06/06/83

Table 2.2 - ICAO Reference Parameters, page 5

Errata

Altitude/CPA (feet)
Site 5
Site 1
Site 4

Takeoff

286/216
420/347
526/451

Approach

329/327
394/392
446/443

Table D.1 - Static Operations Direct Read Data

Site 2 (Soft Site)
HIGE

I-0 73.30
I-315 73.70
Site 4 (Soft Site)
HIGE

I-0 66.90
I-315 70.00

Appendix F
Est. ANG should be Elv. ANG

HOGE

K-0
K-315

HOGE

K-0
K-315

77.70
80.10

70.10
71.80

Level Flyover

492
492
492
FLT. IDLE
J-0 69.90

J-315 78,10

FLT. IDLE

J-0 63.00
J-315 71.20



Table 2.2 -~ ICAO Reference Parameters, page 5

Nolse Measurement Flight Test: Data Analyses

Errata

Bell 222 Twin Jet Helicopter

Report No. FAA-EE-84-01, February 1984

Test Date 06/14/83 ~ 06/15/83

Altitude/CPA (feet)
Site 5
Site 1
Site &

Takeoff

322/312
477/463
601/583

Approach

328/318
394/392
446/443

Table E.1 - Static Operations, Direct Read Data

Site 2 (Soft Site)

HIGE

Y-0
Y-315
Y-270
Y-225
Y-180
Y-135A
Y-90A
Y-45

64.2
68.4
64.6
66.9
65.8
66.8
67.4
64.8

Site 4H (Soft Site)

HIGE

Y-0
Y-315
Y-270
Y-225
Y-180
Y-135
Y-90
Y-45

57.6
60.6
57.7
60.4
58.2
58.5
58.9
56.4

Appendix G
Est. ANG should be Elv. ANG

HOGE

Z-0
Z-315
Z-270
Z-225
Z-180
Z-135
Z-90
Z=45

70.9
72.0
66.9
70.2

72.4
70.8
70.5

FLT. IDLE

X-0A
X-315A
X-270A
X~-225A
X-180A
X-~135A
X-90A
X-45A

55.4
52.7
53.4
53.9
57.2
56.0
54.7
55.9

Level Flyover

492

492

492
GND. IDLE
X-0B 45.8
X-270B 45.1
X-180B 44,6
X-90B 47.2



Errata
Noise Measurement Flight Test: Data Analyses
Boeing Vertol 234/CH 47-D Helicopter
Report No. FAA-EE-84-07, September 1984
Test Date 07-12-83

Table 2.1 - Helicopter Characteristics, page 7

Max Speed in level flight with Max Continous Power (VH): 150 KTS

Table 2.2 -~ ICAO Reference Parameters, page 8

Takeoff Approach
Airspeed (KTS) 85 85
Altitude/CPA (feet)
Site 5 199/361 328/340
Site 1 281/393 394/392
Site 4 346/419 446/443

Table D.1 - Static Operations, Direct Read Data

Site 4H

HIGE FLT.IDLE GRN.IDLE

M-0 75.90 N-0A 58.80 N-0B 51.00
M-315 76.50 N-315A 53.90 N-315B 47.70
M=-270 62.00 N-270A 56.00 N-270B 48.10
M-225 69.20 N-225A 56.30 N-225B 52.00
M-180 74.50 N-180A 56.60 N-180B 49.40
M-135 77.30 N-135A 56.80 N-135B 49.30
M-90 68.50 N-90A 57.20 N-90B 49.40
M-45 75.30 N-45A 55.50 N-45B 48.50
Site 2

HIGE FLT.IDLE GRN,. IDLE

M--0 76.60 N-0A 70.80 N-0B 64.60
M-315 77.50 N-315A 72.80 N-315B 65.60
M-270 67.20 N-270A 69.90 N-270B 64.60
M-225 77.60 N-225A 73.40 N-225B 66.60
M-180 77.70 N-180A 71.10 N-180B 64.10
M-135 80.80 N-135A 70.80 N-135B 61.20
M-90 73.90 N-90A 70.50 N-90B 58.70
M-45 84.80 N-45A 70.20 N-45B 66.20
AEEendix F

Est. ANG should be Elv. ANG

Level Flyover

135

492
492
492

HOGE

0-0

0-315.

0-270
0-225
0-180
0-135
0-90
0-45

HOGE

0-0
0-315
0-270
0-225
0-180
0-135
0-90
0-45

73.20
75.90
76.70
78.00
76.00
79.00
79.00
78.70

80.20
82.50
82.80
84.20
82.70
86.20
86.10
86.40



Errata
Noise Measurement Flight Test: Data Analyses
Sikorsky S~76A Helicopter
Report No. FAA-EE-84-06, September 1984
Test Date 06/13/83

Table 2.2 - ICAO Reference Parameters, page 7

Takeoff Appraoch Level Flyover

Altitude/CPA (feet)
Site 5 253/272 328/340 492

Appendix F
Est. ANG should be ELV, ANG
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